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tative, ond up-to-date record of tech- 
nological, engineering, and economic é 
progress in all branches of the metals 

industry by the 

Metals Branch COVER 


Metallurgical Engineers, Inc 20 in Philadelphia. Programs of these meetings 
29 West 39th Street, New York 18 


American Institute of Mining and | | 


ALVIN S. COHA 
NEWS 
d 20 OF METALS Industrial Notes 500 
| Employment Service 503 
5 M ZILL Coming Events 506 
Assistant Editors Trends 508 
Drift of Things 512 


Asst. Prod. Mgr 


COUNCIL 


38th STEELMAKING CONFERE 


National Open Hearth Steel Committee 


National Open Hearth Stee! Program 


COMMITTEE 


TECHNICAL FEATURES 


Economies 
Reserve's E. W. Davis Works Installs Ne 
for Taconites 


AL PUBLICATIONS 
COMMITTEES 


Secretory 


WARREN V. SMITH 
Eastern Advertising Manager 
BOB WILSON 
Western Advertising Manager 
84 Randolph St, Chicago 


The AIME Publishes 


TRANSACTIONS 
Anatomy of the Open Hearth 


Steel 


TECHNICAL NOTE 


urna! of Metals 
M ning Engineering Some Observations on Isothermal Austenite Transformation Near 
of Petroleum Technology the M. Temperature 


stort on pages 525 and 527 


Reporter 


Pacific Northwest Con- 
ference Program 


AIME News 
Annual Meeting Highlights 


Personals 


NCE 


Blast Furnace, Coke Oven and Raw Materials Committee 


National Open Hearth Steel Committee Section Activities 
Blast Furnace, Coke Oven and Raw Materials Program 


1s Smart, J Chairman Oxygen Steel Produced at Dofasco Can Compete with 
WA Dean Open Hearth 
Kinneor, J jan Mors 
TD Jones M. Tenenboum Use of Open Hearth Siag in Blast Furnace Results in Recove 


w Heat Hardening Process 


Robert Aborn A\IME Choirmon . 

M. A. Jones ISD Chairman Carbon Materials Required in Electrolytic Reduction of Alumina 
S kinson EMD Chairman 

W. R. Hibbard MO Chairman Iron and Steel Industry Progress Forecast for Next Decade 


Study of the Radiation Stability of Austenitic Type 347 Stainless 


Horry Brocke drametizes the two great iron and steel! meetings to be held April 18 to 


515 


561 
563 
566 
575 


520 
521 
523 
525 


530 


535 
538 


540 
544 


545 
555 


APRIL 1955, JOURNAL OF METALS—497 


N A, ADRI| 
te 
a 
527 
‘ 
ry 
J ” 
| \ 
| 
M 
| 
9 
A 
Put 4 the first doy of eoch month by the Amer r titute of Minir . and Veto irgical Engineers , 29 West 290 treet, New York 12, =e 
N.Y. Telephone. PEnnsylvania 6-9220. Subscription $8 per yeor for non-AIME members in United Stotes ond North, South ond Central America Bes. 
$10, foreign; $6 AIME members. or $4 odditior me tion with o subscription t Mining ‘ Petroleum Techrx gy 
ngle copes, 75 cents; single copies foreign, $1.00; special issues, $1 50 he AIME is not ress y st pinion expressed i 
New York ndexed in Engineering Index, Indust Arts index ond Cher Abstro Re ; ’ matter Sept. 2 49, é 
the acat office ot New York. N. ¥ the Act Morch 7 379 Additional entry estobliished ot V 


TRADE - MARK 


ELECTROMET 


YOU 


SIMPLEX low-carbon ferrochrome—containing 
maximum 0.010°) or maximum 0.025, carbon 
Available wit! con contents of ».00 to 7.000, 


or maximum 1.50 


SIMPLEX nitrogen-bearing, low-carbon ferro- 


chrome—in 2 and o nitrogen grades. 
low-carbon ferrochrome—with carbon grades 


ranging from 0.02 to 2.00°) maximum. 


Nitrogen-bearing, low-carbon ferrochrome — 


with grades containing 0.75 to 2.00' nitrogen 


High-carbon ferrochrome—with carbon grades 
g frurn 3.00 to 7.00°,, maximum 


Low-chromium, high-carbon ferrochrome — 
aximum 5.00°) and maximum 6.00°;) car- 


bon graces 


The terms ““Electrom Simpler.” and “SM” a 


CHOICE 


High-carbon ferrochrome—of minimum 
carbon content. 


“SM" ferrochrome—containing 4.00 to 6.00% 
carbon. 


Exothermic ferrochrome and exothermic silicon- 
chrome. 


Ferrochrome-silicon. 
Ferrosilicon-chrome. 


Electrolytic chromium metal—with minimum 
chromium content of 99.00°;. 

Foundry ferrochrome—high- and low-carbon 
grades. 

Chromium briquets—each containing 2 pounds 
of chromium, 


sre irade-marks of Union Carbide and Carbon Corporation. 
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GRADES 


From no other source can you get as many 
types of chromium products. ELECTROMET has 
35 different grades, and each is designed to do 
a specific job. Let one of our metallurgists 
advise on the grade best suited to your needs. 
He will be glad to assist you with any problems 
that you have on the production, fabrication, 
or use of quality steels, irons, and non-ferrous 
metals. Write or phone one of our offices, located 
in the principal steelmaking centers. 


ELECTRO METALLURGICAL COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [TTS New York 17, N. Y. 
in Canada: Electro Metallurgical Company, Division of 
Union Carbide Canada Limited, Welland, Ontario 
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Industrial Notes 


* Federated Metals Div., American 
Smelting & Refining Co., New York, 
established a national aluminum 
dept. The organizational change uni- 
fies Federated’s nationwide alumi- 
num operations. The new depart- 
ment will be managed by Allan 
Nichamin, formerly manager of Fed- 
erated’s aluminum producing plant 
in Detroit. 


® Part of the current $200 million 
ow ea expansion program of 
Bethlehe Steel Co s going to be 
ne installation at the Steelton plant 
f equipment for the fabrication of 


velded pipe, expanded hydraulically 


to increase strength about 25 pct 
The pipe is made by electrically 
welding steel plate formed into cyl- 
indrical shape slightly under the re- 

In the new 
to be ready 


quired finishe 


expanding 


by June are clamped 
about the exterior of the pipe and 
water forced into its interior un- 


der extremely high pressure. The 
hydraulic pressure expands the pipe 
to the limits allowed by the dies 


© Shipments of finished steel prod- 
ucts in 1954 totaled 63,152,726 net 
tons, seventh highest in the indus- 


try’s history, according to the Ameri- 


INGOT 
MOULDS 
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Corporation 


Hubbard, Ohio 


Works: 


Chicago, Ill. 


Cleveland, Ohio 


Hubbard, Ohio 
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can Iron & Steel Institute. New do- 
mestic shipment records were set in 
three products: electrolytic tinplate, 
3,680,476 net tons; galvanized sheets, 
2,362,632 tons; and oil country goods, 
2,291,176 tons. The nation’s iron and 
steel industry also set a low for acci- 
dent rates last year. The record 
shows that there were only 3.85 lost- 
time accidents per million man-hr 
worked, compared with the previous 
low of 4.75 in 1953. Data is based on 
reports from companies representing 
95.7 pet of last year’s production 


© American Brass Co. plans a new 
brass mill in the Paramount district 
of Los Angeles, Calif. Engineering 
details have been in the works for 
some time, according to John A. Coe, 
Jr.. company president. The new 
mill will produce copper and copper- 
base alloys in the form of sheet, 
strip, rod, tubing, and drawn copper 
products, and will have an annual 
capacity of about 30 million Ib. 
"lant, mill, and land expenditures 
are expected to involve $13 million 


* Basic Refractories, Inc., producer 
of granular basic furnace refrac- 
tories, has issued a 12 page booklet 
illustrated in full color, Gunning 
Practices and the BRI Gun. The 
booklet discusses in some detail the 
history, development, and current 
gunning procedures in open hearth 
and electric steelmaking furnaces; 
miscellaneous steel plant operations; 
and foundry and copper industries. 
The book, in addition to outlining 
advantages of refractory air-em- 
placement, briefly traces the evolu- 
tion of basic gun refractories. Copies 
are available from the company on 
request at 845 Hanna Bidg., Cleve- 
land 15, Ohio. 


® National Research Corp. commem- 
orated the shipment of the 100th 
commercial-sized vacuum furnace 
Massachusetts Governor C. A. Herter 
presented William Barker, British 
Consul General in Boston, a plaque 
marking the shipment of this furnace 
to the Cast-Iron Research Institute 
of the Dept. of Scientific & Industrial 
Research of the United Kingdom 


® Lukens Steel Co., launching a five- 
year expansion of its current mar- 
kets, is going to intensify product 
jevelopment to include diversifica- 
tion outside the capital goods field 
The company intends to enter into 
manufacture and marketing of end 
products and go into markets that 
have been foreign to Lukens 


© A new assembly plant has been 
opened at Independence, Iowa by 
Micro Switch of Freeport, Ill. to ex- 
pand its production of mercury 
switches and snap-acting switch 
products. Micro Switch is a division 
of Minneapolis-Honeywell Regulator 
Co 


Gas Mains 
to 120” 


PROVED SAFE AND EFFICIENT ON GAS WASHERS, 


Mechanical Type Thermal Expansion Type 


Designed for gas mains from 36" to 120”, 
the Bailey Thermal Expansion type goggle 
valve operates by the linear expansion and 
contraction of three sets of steel tubes a 
When steam is applied, the tubes expand e 


By means of a powerful clamping force 
applied equaliy at all points around the 
disc periphery, the Bailey Mechanical 
Goggle Valve provides a safe, tight seal for 
gas mains from 6” to 72” in diameter. The 
goggle plate is freed instantly by the same and separate the flanges, thereby freeing 
powerful mechanism, regardiess of the the goggle plate for swinging to open or 
length of time between operations. Both closed position. When steam is removed, 
this type and Bailey Thermal Expansion normal cooling contracts the tubes, which 


Valves require only a minimum of main- then clamp the flanges together to form a 
tenance. gas-tight leakproof seal. Can be hand- 


operated in case of steam failure. 
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ENGINEERS 
SCIENTISTS 


The Aircraft 
Nuclear Propulsion 


Department of 


GENERAL ELECTRIC 


ENGINEER FOR TITANIUM RESEARCH 

Engineering job with o future. Develop- 
ment work is titenim faebdricetion end al- 
thed research. Writing of moenufocturing 
specifications, Some contects with pros- 
pective titeniem mete! users 

College groducte in Metollurgy, Metel- 
lurgicel Engineering of cilied field pre- 
ferred. Experience in stee! production, heot 
treeting, ond working knowledge of tite- 
sium desirebdle 

Showld possess initicotive ond heve 
growth poteatial for future monageria!l po- 
sition. Well estoblished Michigan monu 
focturer in non-ferrous field 

Preferred oge-—under 35. Selery com- 
mensurate with job requirements ond ap- 
phcoats qualifications 

Stete qualifications fully 

Box D-10M AIME 
29 West 39th New York 18. N.Y 


MECHANICAL ENGINEERING JOB 
WITH GROWTH COMPANY 
Recent college groducte in Mechonice! 
Engineering of allied fields preferred. Age 

—prererably under 30 

Design ond development work in plumb- 
ing ond heoting. Some contocts with 
plumbing ond hecting monufacturers on 
production and operctions problems 

Well established ond successful Michigen 
manufacturing company im non-ferrous im- 
dustry 

Applicant should hove sufficient growth 
potentio! for future supervisory position 
Selery commensurcte with job require- 
ments. Give complete statement of quolifi- 
cations 

Box D-12M AIME 
29 West 39th St. New York 18. N.Y 


METALLURGICAL ENGINEERING JOB 
A FUTURE 

Recent col groducte in Metollurgy, 
Metallurgical Engineering or allied fie 
preferred 

Age —preferably under 30 

Steff meteliurgist in non-ferrous mon- 
wfocturing company Shop metoliurgice! 
control. Some contects with customers on 
metallurgical motters 

Well established ard progressive Michi- 


PROCESS METALLURGIST 


Process Metallurgist under 40 with 
5 to 10 years experience in ore 
flotation field. For responsible po 
sition in separation and concentra 
tion of ores. Southeast U.S. Your 
reply will be held confidential. In 


gon monufocturer 

Applicant should possess sufficient 
growth potential for future supervisory po- 
sition. Selery commensurcte with job re 
quirements. Give complete stotement 
quelificetions 


clude age, educotion, experience 
and salary requirement 


Box D-13M AIME 


mayer ag Box D-11M AIME 29 West 39 St., New York 18 
nee a al locatior 29 West 39th St. New York 18, N.Y 
or and Idaho 
Opening ire 
Re and De- 
ad 


MINING POSITION AVAILABLE 


tant pi ' The position of Secretary of the Mining Branch, AIME, has just 
become vacant through promotions within the organization. 

Headquarters at least for the time being would be in New York. 
The work to promote the strength of the Mining Branch would in- 
volve such activities as membership promotion, assisting in arrang- 
ing and conducting meetings, —s and cooperating with the 
officers and committees of the Mining Branch and its four divisions. 
Answering correspondence and inquiries on mining and Minin 
Branch subjects. Publishing or editorial experience helpful. Some | 
to 20 pct of the time would be spent traveling. Salary is dependent 
upon the man secured, but an initial range of $8000 to $10,000 is 
contemplated 

Applications will be received by E. O. Kirkendall, Secretary, or 
E_ H. Robie, Secretary Emeritus, AIME, 29 W. 39th St., New York 18, 
N. Y., and will be kept confidential so far as present employers are 
concerned 


Positions Available For 


PHYSICAL CHEMISTS 
METALLURGISTS 
CERAMIC ENGINEERS 
CHEMICAL ENGINEERS 


gr METALS POSITION AVAILABLE 


The position of Secretary of the Metals Branch, AIME, has just 
become vocant through promotions within the organization. 

Headquarters at least for the time being would be in New York. 
The work to promote the activities of the Metals Branch is varied 
and intensely interesting. It includes arranging for and conducting 
technical meetings; supervision of certain publications; stimulating 
and guiding membership, award, program and other committees; 
and answering correspondence and preparing reports in response to 
Ss requests from members and non-members, industry, and govern- 
set ment, on projects of concern to the re profession locally, 


send onplete Reaume 


oy irrange 
‘ tte 

Mr. J R Rosselot 

TECHNICAL PERSONNEL 


smemmbbncs spay - nationally, and internationally. Some 10 to 20 pct of the time will 
be spent traveling. Solary is dependent upon the man secured, but 

GENERAL B ELECTR an initial range of $8000 to $10,000 is contemplated. 
Applications will be received by E. O. Kirkendall, Secretary, 


AIME, 29 W. 39th St.. New York 18, N. Y., and will be kept con- 
tidential so far as present employers are concerned. 


P.O. Box 132, Cincinnati, Obie 


al 


RRC 
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i be following employment items ore mode 
ovoilable to AIME members on a non- 

fit basis by the Engineering Societies Per- 
sonnel Service inc., operating in cooperation 
with the Four Founder Societies. Loca! offices 
of the Personnel Service ore ot 8 W. 40th St, 
New York 18; 100 Fornsworth Ave, Detroit; 


57 Post St., Sem Francisco; 84 E Randolph 5t., 
Chicego 1. Applicants should address 

9 the proper key numbers in core of the New 
York office and include 6c in stomps for for- 
warding and returning application. The ap- 
agrees, if m position by 
means of ¢ ervice, to pay the plocement 
ee listed by the Service. AIME members may 
se weekly bulletin of positions available 


¢ 


MEN AVAILABLE 


Metallurgist, MS. degree USA 
28, single. One year experience cop- 
per smelter and three years experi- 
ence in open hearths, electric fur- 
naces, blast furnaces, mills, heat 
treatment, and foundry in USA and 
Canada. Desires position steel indus- 
try. Special interest quality control 
and steelmaking open hearths and 
electric furnaces. Migrating to states 
to become US. citizen. M-137 


—— POSITIONS OPEN 


Metallurgist, preferably with M.S 
degree, under 35, and at least five 
years experience in physical metal- 
jurgy, development and application 
of nonferrous metals for chemical 
process work. Salary open. Location, 
western New York State. W1184 


Sales Engineer, 30 to 40, for con- 
tinuous cast products. Prefer some- 
one with metals experience but will 
consider man with allied training 
Straight salary; car furnished plus 
expenses. Established midwest terri- 
tory in Cleveland area. Salary, to 
$7500 a year. Headquarters, New 
York, N. Y. W1182 


Foundry Engineering Superin- 
tendent, graduate engineer or metal- 
lurgist, thoroughly familiar with all 
phases of foundry operations. Must 
have at least three years experience 
with stainless and high temperature 
alloys and capable of working to 
close tolerances. Under manufactur- 
ing engineering manager, will direct 
activities of smal] staff of design and 
process engineers. Must be U/S. cit- 
izen. Security clearance involved 
Salary, $7500 or more a year. Loca- 
tion, New York State. W1179 


Assistant General Smelter Fore- 
man with metallurgical engineering 
education and all around smelter 
operating experience, to assume re- 
sponsibility for smelting operations 
Salary open. Location, South Amer- 
ica. F1173(c) 


Operation and Flotation Super- 
visor with milling experience on zinc 


and lead ores; 15,000 ft altitude. 
Knowledge of Spanish desirable. Sal- 
ary, $6000 to $7200 a year. Location, 
Peru. F1165. 


Associate Professor of mining and 
metallurgy, including teaching and 
research in the field of physical met- 
allurgy. Salary, $4250 a year plus 
cost of living bonus about $300 a 
month. Location, Canada. W1137 


Metallurgical Engineer, young, de- 
gree in metallurgy, to assist chief 
metallurgist in laboratory analysis; 
solving production problems relating 
to use of tool steels, ferrous and non- 
ferrous metals, including brass and 
aluminum, which are subjected to 
cold working and annealing proc- 
esses; research on tool and die life; 
lubrication. Salary, $6000 to $7200 a 
year Location, Pennsylvania 
W1128(a) 


Metallurgist, 40 to 50, iron and 
steel, with considerable knowledge 
of alloys and the elements used in 
the production of alloy steel. Salary 
high. Location, New York, N. Y 
Ws90 

Metallurgical Engineer, iron and 
steel background, not over 30, with 
5 to 6 years in steel plant operation, 
for a firm of consulting engineers 
Salary, to $10,000 a year. Location, 
New York, N.Y. W930 


Junior Metallurgist for a refinery, 
should be well grounded in metal- 
lurgical subjects and have a good 
background in physical chemistry, 
metallography, corrosion, and phys 
ical metallurgy Work would be 
principally in steel metallurgy and 
associated corrosion problems. Lo- 
cation, Southwest. W928 


Metallurgist for stamping manu- 
facturer, to gather information as to 
solutions for rare metal cieaners, 
formulating solutions and supervis 
ing use. Must have had at ieast three 
years experience in electroplating or 
anodizing work. Salary, $6000 to 
$6600 a year. Location, Indiana 
C2433(a) 


Assistant Tooling Engineer, 30 to 
40, for estimating, processing, and 
administrative phases of engineering 
on electroplating, anodizing, and 
stamping of rare sheet metals for 
close tolerance aircraft and auto 
motive work on Government con 
trols. Must have had at least five 
years experience in deep drawn die 
processing work. Knowledge of air 
craft sheet metal work. Must be 
clearable with F.B.I. Salary up to 
$7200 a year. Location, Indiana 
C2433(b) 


Research Metallurgist, 28 to 35, 
B.S. and MS. in extractive metal- 
lurgy, for research work in non- 
ferrous metallurgy (lead and zinc) 
Must have had five to ten years ex- 
perience in research work in non- 
ferrous metallurgy, preferably some 
in lead and zinc. Salary, $6600 to 


000 a year 
W1122 


$7800 a year depending on qualifica- 
tions of applicant. 
C2658(a) 


Production Engineer, methods and 
production experience in sheet metal 
and aluminum fields covering house- 
hold products. Salary, $8000 to $10,- 
Location, Brooklyn, N. Y 


Metallurgists, metallurgist or met- 
allurgical engineer, 27 to 38, 
minerals and chemicals developing 
manufacturing processes, improving 
performance and evaluating long 
range proposals. Must have had four 
years experience in beneficiation or 
high temperature processes 
$6000 to $9600 per year. Location, 
Delaware. C2699(a) 


Location, Utah. 


Salary, 


COLLEGE TEACHERS (2), one to super- 
vise ond teach, and one to teach service 
courses n meta! urgical eng neering 
ond moteriols engineering to |.E. and 
majors ot medium-sized northeast 
ern university Loborotories ore new 
modern, well equipped for metollogro 
phy, heot treatment, ond rodiography 
Additiona! loboroetory under construction 
to hove x-ray diffraction and small de 
velopment for metal processing MS 
required for teacher, M.S. of Ph.D. for 
teacher -supervisor, all in metallurgical 
engineering of metollurgy 


Box D-9M AIME 
29 West 39th St. New York 18 


METALLURGIST 


Lorge Growth Corporation In New 
York Stote Hos Unusual Opportun 
ity For Exceptional Metoaliurgist To 
Head Research Group On Develop 
ment of Meta! Alloys For Nuclear 
Reactors. SALARY OPEN. QUAL 
IFICATIONS: Age under 36, Ph.D 
n Metallurgy with two yeors ex 
perience BS in Metallurgy 
with five years experience in non 
ferrous alloy development 


Box D-14M AIME 
29 West 39 St.. New York 18 


METALLURGISTS 
Alloy Development—composition deve! 


pment for high temperature and mag 


net slloys, phose diogroms, creep, pre 
pitation hardening vocuurr melting 
nd other techniques. Development ex 
pervence in powder metoliurgy, prrysico 
met sway of alloy systems, bockground 
nm theoretical physico! metallurgy ond 
knowledge of solid stote physics useful; 
Prt mn Metallurgical Engineer 


Metals Applicetion guidance of design 
md manufacturing engineers in the se- 
ect md processing of ferrous or 


Metollography experienced metoallogra- 
pher to evoluote structures of ferrous 
and nonferrous commercial and experi 


Pitot Plent—follow process, develop 
ment f asting, working ond heot- 
treatment on specialized high tempero 
ture ond magnetic alloys 
ven moplete resume, incituding solory 
expectotions, to 
A. ROSECRANS 
rater Engineering Dept 
WESTINGHOUSE ELECTRIC CORP. 
Pittsburgh, Pe 
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Air REDUCTION 
AIRCO 


60 East 42nd Street New York 17, N. Y. 


Divisions of Air Reduction Compony, 
Incorporcted, with offices ond 
deolers in most principal cities 


Air Reduction Sales Company 
Air Reduction Pacific Company 
Represented internationally by 
Airco Company international 
Foreign Subsidiaries 


Air Reduction Canada Limited, 
Cuben Air Products 


Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industric! gases, welding and cutting equipment, and acetylenic 
chemicals © PURECO — carbon dioxide, liquid-solid (“DRY-ICE”) @ OHIO — medice!l gases and hospital equipment © NATIONAL CARBIDE — pipeline 


ecetylene and colcivm carbide @ COLTON — polyviny! acetates, aicohols and other synthetic resins. 
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Titanium in tron and Steel, by 
George F mstock. John Wiley & 
S J $6.00, 294 pp., 195 This 

ported to be the only DOOK &avali- 
at that tically reviews and cor- 
ela ui the important data in 
‘ terature ium as an 
" g element in iron and steel 
Nearly 300 papers were reviewed for 


PROFESSIONAL SERVICES 

to AIMC members, or to com 

pomes thet hove of least one AIME 

member on thew steffs. Rates $40 per 
yeor per mch 


Keseorcr 


Menden, Conn. 


LEDOUX & COMPANY 
“SHIPPERS REPRESENTATIVES 


35° Alfred Ave Teeneck, How Jersey 


MAX STERN 
Consulting Engmeer 
mpert <rap Recovery and Ship 


wrecking — Modermzation of Plonts 
ts f errous ond Nonferrous 

Metro! rap 
149 Broedway New York 6, N.Y 


H. L. TALBOT 
Consulting Metallurgica! Engineer 


Extraction and Refir 


mg of Gose Metois 
bolt ond Copper 


o ring in 


Room 331, 64 Stete Boston 9, Moss. 


Books for Engineers 


script The book opens with 


2 gener liscu f titanium and 
its mineral principal sources, con- 
centratior preparation and so on 
It then goes on to examine the prop- 
ertie ar effects of the element as 
un addition to cast iron and steel 
Deoxi g effects are discussed in 
full. Empha is placed on its unique 
effects in stabilizing nitrogen and in 
ixing arbor na where other 
arbides are undesirable, on its use- 
fulne n steel which is to be enam- 


elled, and in certain complex ferrous 
alloys for high temperature applica- 


Some Aspects of the Canadian Iron 
& Steel Industry With Particular 
Reference to British Columbia, by 


ORDER YOUR BOOKS THROUGH 
AIME—Address Irene K. Sharp, Book 
Department. Ten per cent discount 
given whenever possible. Order Gov- 
ernment publications direct from the 
agency concerned 


cine, and crystallography, establish- 
ing a focal point of joint interest 


Design of Machine Elements, 3rd 
edition, Virgil Moring Faires. Mac- 
millan Co., $10.00 (hard cover) and 
$7.50 (paper cover), 550 pp., 1955 
—While this is virtually a new 
book, the pedagogical objective has 
been retained from previous editions. 
The intent is to develop the subject 
matter clearly for the benefit of the 
student. A further objective has 
been added, however, and that is to 
make the book more useful to the 
practicing engineer. New design in- 
formation has been added for nearly 
every machine element. Treatment 
f variable stresses and fatigue has 


been expanded 


Titanium in Industry, by Stanley 
Abkowitz, John J. Burke, and Ralph 
H. Hiltz, Jr. D. Van Nostrand Co., 
Inc., $5.00, 224 pp., 1955—Every 
phase of the titanium industry is 
covered, from processing titanium 
and its alloys to production and 
properties. Various methods of ob- 
taining the metal from its ores, the 
physical, chemical, and mechanical 
properties of titanium and its alloys 
are included. Chapters cover alloy- 
ing and heat treatment, hot and cold 
shaping, casting and powdered met- 
allurgy, and joining, machining and 
grinding. Other facets investigated 
are surface propertie corrosion, 
coatings, hardening, and cleaning, as 
well as analytical and metallographic 
techniques 


Apr Materiel Handling Inetitete. epring 


a ske Hote Ch aac 
Apr AIMeE eveland Local Sectior 
tng wit A Ceramic Se 
ACA Laboratories eveland Hor 
Apr at aaniversar 
eeting. Steve titute of Teet 
Hobok 


Apr 18-te Third Alr Pelletion 


Sympostam Mu gton -Sherator Hote 
Pea te 

Apr. 18-20. AIMEE. Blast Furnace. Coke Oven 

i Rew Materials Ne 

Hea re Belle e-Strat 
f HM hia. 

Balt Souther Hote Balt 
Ma 


Apr Seetety fer 
Philedeipt Section Princeton 


lied Speetrescepy 
University 


Apr. 18-21. Canadian Inetitete of Mining ond 
Metallurgy meeting. Reyal York 
Hote Tor 


Apr. 22-83. AIMEE. New England Regional 
‘ ence, Hotel Stathk Bost Mass 


Apr Sctentific Apperstes Makers 
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G. P. Contractor. British Columbia 
Research Council, $4.00, 139 pp., 1954 
The initial objective of this inves- 
tigation was t e-examine the com- 
tea hit f pr pig 
n British Columbia, particu- 
larly tne ve ainland regior 
The book ; pilation of the data 
wcquired and the conclusions drawn 
Applied X-Rays, 4th edition, by 
George L. ¢ irk ; w-Hill Book 
Cc $12.50 4 branches 
f X-ra cience are covered in this 
ne ‘ It history, in- 
trume at engineering, physics 
her ffect t og medicine 
t graphy nd structures and 
text f ateria The first half 
f the book on the general physics 
ind app at f X-rays is valu- 
able back ind material for the 
una f fine st ture f mate- 
rials in the second half. X-rays are 
portrayed as useful tools in research 
und testing in all types of industry 
The ibjiect of the book cuts across 
the boundaries of engineering, 
physi chemistr biology, medi- 
Coming Events 
Asan eeting. Greenbrier, White 
Sulp? Springs, W. Va 
Apr. 78-19. American Zine Institete. annus 
eeting. D Hotel, Chicago, 


Spok 


Apr. AIMEE, Pacific Northwest Confer- 
e. D t Hot mune, 


May t-4 American Institute of Chemica! 
Engineers Shamrock Hotel, Houston 
Texas 


May Electrochemical Sectety. Inc.. Sher 


Hote Oh 


May ¢-4. Electrechemical Sectety, Sherator 
Giteon Hotel. Cincinnati. Ohio 


Nationa! Serew Predects Asen.. ar 
Statler Hote Buffa 


May 6 Ascen. of Speetregraphers 
fe e hicag I 
May 10-12. Metal Pewder Assen... Bellevue 
Stratford Hot adelphia, Pa 
May Michigan State College. 
Automat Engineering Tormor 
Sect ta 


May 14-22, Engineering & Equip- 
ment Exhibition. Frankfort-am-Main, Ger 


May 16-19, Americun Mining Congress, coal 
onvention and exposition, Public Audito- 
rium. Cleveland, Ohio 


May 18-20, Pereelain Enamel Institute, mid- 
year div. conference, Edgewater Beach Ho- 
tel, Chicago, Ill 


May 19. AIME. Utah Local Section and Uni- 
versity of Utah Student Chapter, joint 


neeting 


May 30-June 1, Chemical Institute of Canada. 
annual conference, Quebec, Canada 


May Si, Werld Pewer Conference. Interna- 
tienal Executive Committee, Paris, France 
Secteties. 


Jenne 1-18 Jeint Metallergics! 


European meeting 
June 15-25. Cornell University. summer lab 
wat echniques and Applica 
Microscope, Ithaca. N. ¥ 


Jeane 26-23. Industria! Finishing Expesition. 
Cleveland Public Auditorium, Cleveland, 
Ohio 


June 16-24. American Seciety fer Enginecer- 
ing Education. annual meeting. Penneyl- 
vania State University. State College, Pa 


June 26-Jely 1. ASTM. annual meeti Cha)l- 
fonte-Haddon Halil. Atlantic City, N. J 


fF 
| 
Metallurgical Consultant 


Complete electrical equip- 
ment is mounted integrally 
on the mochine. 


NEW Creep Testing Machine 
comes as complete “‘package’”’ 


Here's a new Creep Testing Machine that can be @ Specimen adapter for threaded-end and shouldered- 


furnished complete, all ready to go to work in your 
laboratory. This machine is available with: 


@ Creep measuring equipment: electronic measuring 
from specimen or dial gauge operating from beam 


@ Control panel, temperature controller and local 
wiring, mounted integrally on the machine 


@ Motorized weight elevator to permit uniform 
application of load 


@ Hydraulic recoil absorber which eliminates free 
falling of weights when specimen fails 


@ Counterweighted beam to permit accurate taring of 
tools and fixtures 


@ Automatic beam leveler which takes up strain move- 
ment of ductile specimens 


DIVISION 


EAST MOLINE, ILLINOIS 


end specimens 
@ Counterbalanced furnace 


Riehle Creep Testing Machines can also be furnished 
stripped down, if specified. 


SPECIMEN MISALIGNMENT MINIMIZED — The 
axial loading fixture utilized on Riehle Creep Testing 
Machines is ball seated for freedom of motion on both 
axes. Members are accurately centered and square, 
bending moments on the specimen are reduced to a 
minimum. 

Riehle Creep Testing Machines are built with maxi- 
mum capacities of 12,000 Ibs. and 20,000 Ibs. Ac- 
curacy is guaranteed to be within 12% of load. Full 
information is given in bulletin RR-13-54. For your 
copy, just mail the coupon. 


MAIL COUPON TODAY! 


RIEHLE TESTING MACHINES 

Division of Americon Machine ond Metals, Inc. 

Dept. 1m -455, East Moline, Iilinois 

C) Send free illustrated Bulletin RR-13-54 on New Creep 
Testing Machine 

[) Have a Riehle engineer call on me 


NAME 
cowranr 


erare 


: 
Mit 
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Dournal of Metals 


et deck, is definitely after a heavy indus- 


pene R Nikolai A. Bulganin, reshuffling the top of 
the S 


hand. In the most recent announcement of Soviet 


changes, it must be noted that Deputy Premier Ivan 
F. Tevosyan, of the USSR Council of Ministers, ap- 
pears to be staying in command of the ministries of 
i and nonferrous metallurgy. Under Premier 
rf M. Malenkov, the ministries were both abol- 

hed in 1953. However, after Malenkov’s effort 
t trearnline the Soviet government failed they 
we einstated in 1954 

According to Alexander Gakner, East European 


¢ Dir f Foreign Activities, U. S. Bureau of 


[ : of the Council of Ministers, the 
{ t f Fe Metallurgy manages all plants 
duce and en special high-grade 
tex " casting tubes, and other rolled 
| lucts. It alse ipervises the coking plants, the 
luct f e, the manufacture f refrac- 
milar operat Sin arly the Minis- 
t Nonf j Meta manage all plants 
d ‘ ppe balt, lead, zine tin, 
: magnesium, tungsten, molybdenum, and 
t? fe are ina prec j metals hard 
ect ind r ferrous meta rocessing 
ant The M try furthe espor ef the 
f errou ip, and the mining and 
wduated fron the Moscow Mining 
\ Witt i metailiu al engineering 
tte Du ‘ t ap- 
} } f hot it the Elect tal piant neal 
| He was promoted to chief eng ‘ and 
f the plant. 9 ggested 
rust the duction of Special High- 
Stee be if ed He became head Ir 
he was people ir! hipt ling and 
440 ‘ r meta irgy 
1 late te f metallurg when the fe yu 
ind tf met nistries me ed in 
948. H eadership of the metallurgical industrie 
ntly with ft position as Deputy Premie: 
makes for direct representation of metals production 
n top making leve 
The degre« ft cont R 1 ove metals pro- 
tuctior at ite and int way comparable to the 
U.S though here the Government to some extent 
nvolved in the production of fissionable materials, 
titar cor r hafniun and a few other 
meta und mine ] Even in the latter cases, pro- 
luct the mau t vate groups with some 
f ernment control exe ed through 
t ar ecurit eg atior 


metallurgical wonderchild 


| ITANIUM, called the n rg 
t me and venile delinquent by 


other 

i yu thers is 

how mise more 
Pre St eer have ked f the 
trick tt blems involved in fat at ‘ in 
The Te wr ba mpany a need +) t tita 
niun successfully being used in the production of 
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tension bolts after 30 months of research. Weigh- 
ing only 57 pet as much as its steel counterpart, 
the new titanium fastener, called Hi-Ti, makes 
feasible for the first time the part-for-part substi- 
tution of titanium for steel bolts in critical tension 
applications on aircraft 

The Hi-Ti is fabricated from a titanium alloy 
containing 4 pct aluminum and 4 pct manganese. 
Geared for production, SPS reports that it can turn 
out % in. diam bolts for less than $100 per Ib in 
production quantities 

Without fatigue consideration, on the basis of 
only static tensile strength, the Hi-Ti is said to lag 
slightly behind the steel bolt. Test specimens ma- 
chined from the Hi-Ti bolts had a tensile strength 
of 169,000 psi, compared with 174,500 psi for speci- 
mens from the steel bolts. But if weight is 
considered the titanium bolt proves to have a ten- 
ile strength-to-weight ratio 70 pct greater than 
that for the steel bolt. Complete fatigue data pres- 
ented in the form of S-N curves show that the 
'y-in. Hi-Ti bolt had an endurance strength of 
about 50,006 psi, or 25 pct greater than the 40,000 
psi strength of the high-strength steel bolt. Inci- 
, SPS believes it may have made some kind 
of innovation with the inclusion of complete S-N 
curves for both titanium and steel %-in. bolts in 
sample shipment. They are believed to be the 
first of their kind to be published—-for titanium and 
prisingly, for steel bolts, too 
A new thread-forming technique was developed 


taken 


‘ 
dentally 


n addition to developing a production method for 
obtaining titanium surface finishes finer than 8 
micro-in Present-day high-strength steel bolts 
have a surface finish of 30 micro-in. or more. Tita- 


nium is a wonder metal in almost every way except 
for its notorious notch sensitivity, which is way out 
of proportion to magnitude of the notch. The effect 

reatly aggravated under dynamic loading with a 
loss in fatigue strength. The problem 
the threads of a bolt as well as 
and shank presented natural 
notches that could not be eliminated. With the dis- 
that titanium notch sensitivity extended to 
the very finish of the metal, finishes consid- 
ered extremely smooth for steel bolts proved inade- 


resulting 
was critical because 


the junction of head 


covery 


surtace 


quate for a titanium tension fatigue bolt 
SPS developed the theory that titanium’s extreme 
notch sensitivity can be traced to its ductility. Tita- 
nium has a modulus elasticity half that of steel and 
stretches twice as much under a given 
additional stretching tends to widen sur- 
more rapidly and hence weaken the 


is a result 
load. The 
face cracks 
metal 
According to SPS engineers another problem was 
the incredible variation in incoming titanium ship- 
ment quality. When the bolt 
eached it was found that cold forging resulted in 
the titanium Hot forged bolts, using 
techniques, proved worthless. “They 
looked like bolts, felt like bolts, even smelled bolts, 
but they had none of the self-respecting properties 
of a bolt.” It was discovered finally that titanium 
could be hot forged—but within a critical tempera- 
ture range and with special tooling, special heating 


fabrication stage was 


shattering 


steelmaking 


EAST MOLINE, ILLINOIS 


acoeres 


equipment, and advanced forging techniques. The 
process has to be closely controlled to prevent 
localized hot spots. It was also discovered that in- 
ternal heat generated by the forging process could 
produce troublesome grain coarsening with result- 
ing lose in fatigue strength. 

Bolts with static tensile strength were produced 
with refinements in fabrication and closer material 
control. Tensile strength almost reached the ex- 
pected 150,000 psi Probably the most difficult and 
time consuming part of the program was the pro- 
ducing of a bolt that could take fatigue stresses 

In the final stages of development, one whole lot 
of bolts failed in the same place—in the thread 
area inside the retaining nut It was found toler- 
ances had to be closer than those for high strength 
steel bolts. As soon as working tolerances were 
tightened, titanium finally behaved and the Hi-Ti 
was born. 


HAT makes a top level executive? Probably 
many things, most if not all of them acquired 
rather than inborn. Paul R Mundie, an industrial 
psychologist, said at the AIME Annual Meeting in 
Chicago, that high intelligence is not necessarily 
a hallmark of success. A significant factor is that 
the mature person can distinguish between the 
trivial and the important However, along with 
acquired ability, 1s the necessity for the budding 
executive to build a wide frame of reference 
G. L. Bach, dean of the Graduate School of In- 
dustrial Admiunistration of Carnegie Institute of 
Technology, sums it up by saying “Because many 
men have accumulated most of their business ex- 
perience in a single department they have not 
acquired the broad gage requirements for top man- 
agement assignments though they are already ex- 
perts in one or more areas of administration.” 
Carnegie Tech is conducting a graduate level 
program designed to help remedy the situation 
Thirty executives from twelve states and four for- 
eign countries are now in Pittsburgh taking the 
program. Aim of the course is to develop a com- 
pany-wide point of view as opposed to the restric- 
tive thinking centered about one department, to 
stimulate creative thought on human relations in 
business organizations, and to explore the inter- 
mesh of business and the American economy 
Dean Bach feels that, “A major problem facing 
American industry 1s the shortage of broadly 
trained men for top management responsibilities.” 
The program is essentially one which it is hoped 
will help successful executives to get the training 
needed for top-level positions Admission has been 
limited to 30 carefully chosen people who represent 
a broad area of business backgrounds, types of in- 
dustries, company sizes, and geographic location 
The course lasts nine weeks, with emphasis on 
business policy, financial problems, human and 


Trends 


labor relations, new techniques and ideas, and busi- 
ness in the American economy While the school 
faculty will conduct the course, leaders in business, 
labor, government, and science will take part in 
informal seminars 


UCLEAR energy in industry has had certain 
effects on the engineer. Many of them can al- 

ready be determined but others are still in the 
making. All sorts of predictions are being made as 
to the place of the engineer in particular and indus- 
try in general in the atomic world of the future 
M. C. Leverett, speaking at the General Assembly 
of the Engineers Joint Council, notes the growing 
similarity of the nuclear energy industry to the air- 
craft industry. “In both cases the Federal Govern- 
ment is the primary custome! In both cases the 
Federal Government has massive technical labora- 
tories and institutions of its own " He draws atten- 
tion to the striking parallel between the AEC's 
national laboratories and the NACA'’s laboratories 
Both are dominated by military considerations 

Both industries have a high degree of technical 
content and considerable government ownership of 
production facilities Mr. Leverett feels that the en- 
gineer who wants to get some idea of his profes- 
sion’s relation to the nuclear energy world of the 
future should study the aircraft industry. “If the 
nuclear engineer can expect that his professional 
experience will parallel that of the aeronautical 
engineer he has indeed a most exciting and produc- 
tive future to look forward to Certainly he can ex- 
pect that both his te hnical and human skills and 
abilities will be drawn upon to the highest possible 
extent,” Mr. Leverett says 

Mr. Leverett feels that the growing nuclear en- 
ergy business has brought a definite gain and 
broadening of the engineer. On the credit side i 
the increased technical scope of engineering, in 
creased opportunity for advancement into top man- 
agement and engineering positions, and increased 
awareness and familiarity with some of the major 
problems of National Defense. “Fortunately, not 
every enginee! who takes part in a nue lear energy 
program needs to become a nut lear physicist, but it 
is evident that some broadening of the scope of the 
individual is necessary if he is to advance.” 

Another characteristic of the engineering profes- 
sion in relation to nuclear energy 1s the mobility of 
the individual in terms of place and employer name 
Many move from one employer to another as con- 
tracts are completed or cancelled. The situation is 
strongly contrasted to 20 vears ago, when it wa 
expected that the enginee! would make his careet! 
with one company. “In the nuclear energy industry 
today it is exceptior al to find an individual of stat- 
ure who has not worked at a number of installations 
for a number of employers.’ 
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infotmation 


«from the engineering loboratories of CONSOLIDATED VACUUM CORPORATION 


Volume 


A new technique 


Hi metaiiurey ts 
ne frontier for tne 
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HIGH VACUUM METALLURGY 


Number 


marked 


Ms as annealing 


End pr show 
ts in such 


ments ins 


improve- 
sin- 


tix 
perati 


tering, soldering, brazing, outgassing, dis- 
tillation, refining, as well as melting and 
casting 


Large-capacity pump- 
ing is the key to 

production economy__— 

furnace is no 


A high vacuum 


better than wus vacuum pumping 


If it were only necessary to remove the 
original gas load in the furnace chamber, it 
calculate the 


would be simple to proper 


capacity of the pumping system. Gas load, 
however, is not a static condition. The op- 
erations and reactions that occur in the 


furnace during the heating and melting 


cvcle cause numerous surges in pressure 


astcaiiy, are the contributing 


factors 


1. entrapped gases that rising tem- 


peratures release from the chamber walls, 


the crucible, molds, and other m-vacuum 
surtaces 

2. outgassing 
additions 


from the main charge 
and alloy 
3. reactions bet ween melt and crucible 


and between insulation and crucible 


4. intended reactions 
reduction treatments 
S. inleakage from any pots in t he 


system 

The accompanying graph shows the re 
lationship between these load surges and 
the resultant chamber pressure 


in order to tain complet 


over the reactions that take place na 
furnace the pumping systen nust have 
the capacity to handle these pressure 
surges with sufficient ease and to return 
the chamber rapidly to the required op- 
erating pressure 

There are other important factors 
which influence the design of a high vac- 
uum furnace installation: some are tech- 


nical and some economic. We welcome the 


opportunity of discussing your high vac- 
metallurgy problems. For further 
information, please Consolidated 
Voecuum Corporation, Rochester 3, N. Y. 


subsidiary of 


uum 
oontact 
Consolidated Engineering 


Corporation, Pasadena, California 


T 


| 


GENERA CHARACTER 
PRESSUBE AN TEMPERATURE IN A WA m FuRNACE 
4 
| 
a\ 
\ 
4 
Timi 


lem 
\ svysten is rated on its 
throughput andl its abilit t handle 
gas i 
Throughput the quantity of gas 
owing thr gh vae m pumps 
per ver a given pres- 
ye D> the these 
ghput of the system 
ibied 
Gas lood . antit { gas to tx 
re ce if rder to cre 
ate i maintain the gas-tree stm ysphe re 
re red ti gt he processing cycle 
the m furnace is ex 
te with a echanical pump. This 
roug R perat ves the greater 
port f th g present at the start of 
the ¢. When the mechanical pump has 
re ‘ ¢ to the practical limit 
f macit the high vacuum vapor 
' ed because of it rge pumping 
nm the w-pressure region. A 
proper lesigt system will reduce the 
sce to one 50-millionth 
i mphere in a matter of minutes 
Typi pressure-temperature a 
s for a heh vacuum melting > 
‘ ace > 
< 
A np evacua 
" evacuats m empt 
* 
2 
8 etal = 
C¢— sulation 
z 
esure 
6—1 rature of meta 
gassing of « additions and 3 
G gassing due de 
«(hut gassing ne 


Consolidated Vacuum Corporation, rocnester 3, New YORK 
Soles officex New York, N. Y., Chicago, Ill. Boston, Mass., San Francisco, Calif., Camden, N. J. 
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OPEN HEARTH PERFORMANCE IMPROVED 


Bie at SHARON STEEL CORP. 
~LOWELLVILLE WORKS 


Ramtite was installed in the 
Fantail and Checker Roof of 
No. 3 Open Hearth Furnace at 
this plant 16 months ago. 
Ramtite, being monolithic, is 
air tight, gas tight, flame tight 


—by reducing air infiltration, oe 
uptake air temperature is in- oo 
creased. Increasing the air a 


temperature reduces the tap ae 
to tap time 

Ramtite has been installed in 

three additional Checker 
Chamber Roofs and Fantails e 
at this plant, as well as three : 

furnaces at the Roemer Works, 
resulting in improved operat- 
ing conditions in all open 
hearth furnaces. a 
Some of the many economies 
possible with the use of Ram 
tite Refractory Products in 
steel mill furnaces are: longer 
life, ease of installation, stur- 
dier construction, less ten- 
dency to spall, improved fur- 
nace condition and lower in- 
ventory. Can you afford NOT 
to use Ramtite 

RAMTITE IS OUR BUSINESS 
—NOT OUR SIDELINE. Over 
35 years experience in Plastic 
and Castable Refractories 
qualifies us as experts in de- 
sign, construction and appli 

cation of these products 


Picture of Ramtite in the Fantail and Checker Roof shortly 
after installation. 


Send in the coupon for bulle- : 
tins or Steel Plant Catalog— 
or call Ramtite local office for G 


The same area as shown above, after 16 months service. additional information 
THE RAMTITE CO., Div. of the S. Obermayer Co 
811 South Rockwell St., Chicago 4, it! 
Please send the items checked 


Bulletin on Castabie and Gunning Retroctories 


THE CO. Stee! Plont Bulletin 


Company Nome 
Attn. Mr Title 

Address 

City Tone Stote 

DIV. OF THE S. OBERMAYER CO. . 
This another in series of advertisements depicting woys Remtite Refractories serve the stee! industry 
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New York, Chicago, Boston, Mass., San Francisco, Calif., Camden, N. J. 
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HE average male registering at the Annual This is the kind of feminine touch which makes 
Me ng knows of the existence of the Womar married men of us all. E. M. W 


HE size and scope of the 1955 AIME Annual 


4 be , Meeting was a reflection of the growth and im- 
i erees with Mr. Reinartz tate. portance of the mineral industries. An outlet for 
aay to the Auxilis wham he said “Your nresenc: technical information is a necessity in our science 
conscious world, and it is the Institute’s objective 
to see that the need is fulfilled Publishing techni- 
IME cal papers is not sufficient in itself—engineers 
a that the W ;' Auxiliary is not pri- should have the opportunity to communicate with 
sh for mutual entertainment. The each other directly. Social events too, are an inte- 
the Aux in thm gral part of a meeting providing a relaxing atmos- 
ends counties and to phere common to all concerned, welding together 
ian an a 6 hat pertains to the ir mining, metallurgical, and petroleum interests 
The meeting in Chicago was one of the smoothest 
a re meetings we have attended. Technical sessions were 
_ me mes planned to cover subjects of maximum interest, 
YD 4 eres and the caliber of papers and discussions main- 
: nes tained the professional plane that is expected of the 
thon AIME. Social affairs were exceptional, and the Stag 
, ) the Ausilis Smoker was a new high in first class entertainment 
Holding the entire meeting in one hotel probably 
contributed to the relaxed feeling—the Conrad 
Hilton is the only hotel in the country with the 
3 ithe for handling all technical and social func- 
neniie pe Somenes or The job done by the Chicago Section is all 
‘ he more spectacular in view of the nine years that 
AUX passed since they were hosts for the “big affair.” 
the first time at any annual meeting, exhibit 
ace was available. Comments from registrants 
ind exhibitor indicated the experiment was a 
ible one. By setting definite minimum standards 
ind with careful planning by exhibitors, a display 
: f equipment and products can serve to enhance the 
A Als. ry tir 
" ay @ frien iik 
+. ; Our faith in the AIME and in its future reaches 
: a ‘ . new | hts with each annual meeting. Each year 
new face ippear in addition to the familiar ones 
rb ina tne ndividuals and concerns re pre sented are a 
: ‘ true cre ection of the profession. The organiza- 
Lett Ret nal change that occur in the Institute are 
- 4 planned to insure continuity, and form a progres- 
ve pattern. Henry DeWitt Smith, AIME President 
jent Leo Reinartz, who accomplished so much for 
the Institute during (and before) his t f office 
‘ ‘ ta rit ‘ 
M President Smith is both capable and willing, and 
H tal: a0 will further the growth of the Institute through 
increased local activities President-Elect Carl 
— an Reistle, Jr., will be standing by to assist, and with 
aug ¥ ¢ AIME to the his background in the fast moving petroleum in- 
lustry, will have much to offe1 
With the retirement of E. H. Robie as Secretary 


he Board of Directors promote: rnest Kirkendall 
t B ) t iE 


Fret Zt M Svadme J 
. 4 t that highest staff positior and apy nted Ed 
, Robie Secretary Emeritus This promotior ym 
within the gar ition assures that there w be no 
‘ te iption in direction, and can be interpreted as 
ot ‘ ‘ mr f 
‘ P i vot f confidence in the peration of he raquar- 
1 ' 1 ‘ ters. Pending a ballot of the membership, the name 
they I ire rei 
ty WAAIME f the Institute will probably be changed to the 
man eads the hist f V IM 
American Institute of Mining, Metallurgical, and 
Pet eun ingineers, although the symbol will re- 
+> niena 10 thers red prol- 
main AIME. This move will more accurately de- 
y be the activities f the Inst tute and give to the 
Womar axilig nitiated ar = hect . 
: A : Petroleum Branch the recognition they have earned 


provide or rr ‘ ng g make 
more homelike the Bureau of Mines’ rescue cars.’ x4. S. Cohan 
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High wear resistance 


\ 


Nickel Cast Irons, Nickel Steels and Ductile Iron contribute to 
the ruggedness and weer-resistance of grinders standard and 
special produced by the DoALL Company, Des Plaines, Ill. Bases 
tables. saddles, vertical slides, taper gibs, wear strips and sub-plate 
on standard surface grinders are of | 2 nickel alloy iron. This 
iron is also used for similar important castings in the DoALL special 


rotor plunge grinder 


Ductile iron trip dogs help 
DoALL grinders achieve peak 
precision and output These 
components are easily spaced to 
speed up table motion desired 
between perts or jigs during 
slow “crush form” grinding of 


preciso. parts 


DoALL | finds that Nickel Alloys 


combine needed properties such as: 


plus ready machinability 


SPECIFY almost any logical combination of strength, 
toughness, hardness, corrosion resistance or other 
needed properties . . . 


And you'll usually find a standard material thar 
exactly answers both your fabricating and service de- 
mends from among the many grades of nickel alloys. 


In fact, you'll probably discover ... as DoALL did 
that nickel alloys provide advantages which no 
unalloyed composition can match. 


Properties combined in nickel-containing alloys con- 
tribute, for instance, to the efficiency of many com- 
ponents in the widely used DoALL grinders . . . both 
standard and special. Parts that must combine a high 
degree of wear resistance plus ready machinability, 
for example, are cast in alloy irons containing 1.50 to 
2.00% nickel. 


And components that call for resistance not only to 
wear, but also for some resistance to shock loads or 
sudden stresses, are cast in Ductile Iron fortified with 
about 1.50°% nickel. 


Spiral gears and arbors on standard DoALL types, 
and also pistons for special rotor grinders, are specified 
in a casehardened 8600 series nickel alloy steel. This 
grade of nickel-containing steel makes possible a wear- 
resistant surface supported y a core that resists fatigue 
and shock. A direct hardened steel of this same series 
is used for certain stressed gears in DoALL special 
grinders. 


The advantages of weight saving, compactness, dura- 
bility and strength .. . along with superior response to 
fabrication ... may generally be obtained by using the 
correct nickel alloy. Whatever your industry, let us 
help you with your metal problems. Send us details 
for our suggestions. Write us today. rN 


THE INTERNATIONAL NICKEL COMPANY, INC. sew'ouns'x% 
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The National Advisory Council on International Monetary and Financial 
Problems approved a $60 million line of credit, through the 
Export-Import Bank, to build Argentina's first integrated steel 
mill. The money represents 60 pct of about $100 million to be 
spent in the U. S. for building the mill and services for its 
construction. rmco International Corp. rthur G. McKe 
Co., and Westinghouse Electric International are providing the 
studies and plans for the mill. The mill will be owned by the 
Argentine Government and private citizens of that country. 


Almost on top of an announcement of an immediate alumina production 
expansion at Aluminium Ltd. facilities at Jamaica, comes word 
that production capacity at Kitimat, B.C. wili be more than 
doubled. A capital expenditure of $11 million wiil be made to 
raise alumina tonnage from 230,000 to more than 300,000. 
Foundation for production of more than 450,000 tons will also 
be laid. Cost of the program at Kitimat has been estimated 
at $190 million. Current installed capacity at Kitimat is 
91,500 tons of aluminum. Under construction is 60,000 tons 
authorized last October. The new program will add 180,000 
tons, for a new construction total of 240,000 tons. 


India is building a plant for the treatment of uranium ores in the 
eastern part of the country, according to A. K. Chanda, deputy 
minister for external affairs. Low grade uranium ore has been 
discovered in Madras, Bihar, and Orissa. The plant is being 
constructed near one of the deposits at Takshilla in Bihar State. 


Inland Steel Co. is about to make its greatest expenditure in its 
history with more than $40 million going into projects ranging 
from a new 19 story office building in Chicago's loop, to a 
construction program at its East Chicago, Ind. works, and its 
Canadian iron ore development. Inland currently ranks seventh 
among steel producers in the U. S. This year's program does 
not include expansion in primary steel producing capacity. 


Cramet, Inc., Crane Co. subsidiary, made its first sale of titanium 
sponge from production at its Chattanooga, Tenn., plant. It is 
understood the sale was to the Government. Production of 
sponge started on schedule in January. 


A freak wind of tornado velocity completely destroyed the ore 
bridge serving No. 3 furnace at the Carrie Works of U. 5s. 
Steel Corp., Homestead, Pa., despite the precaution of 
clamping the bridge to the rails in anticipation of the blow. 
The wind was strong enough to rip up the tracks as the bridge 
fell. The bridge, built in 1927, was 420 ft long, and its 
span over the ore yard extended 345 ft. It received its 
annual inspection less than a month before being demolished. 
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Here ends one of 


America’s worries 
about steel! 


McKee 
Engineering 
Services 


HESE “iron marbles” are opening a vast new source of high grade 
ia material for the iron and steel industry. 

Steel men have worried for years about the dwindling supply of easily- 
accessible 52% iron ore in the Mesabi range and the rapid depletion 
caused by war-time and postwar production. But something important 
has been done about it. 

McKee engineers collaborated ona method for producing heat-hardened 
pellets from low-grade taconite, the iron-bearing rock of which the 
Mesabi range is largely composed. The new product, containing 60 to 
65% iron, is superior in almost every way to the highest-grade ore ever 
mined in the area. 


This is a typical example of forward-looking McKee engineering. 


Arthur G. McKee & Company * Engineers and Contractors 


Heodquorters: McKee Building ¢ 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York @ Tulsa, Oklchome ¢ Union, N. J. © Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Conede: Arthur G. McKee & Company of Caneda, Ltd., 372 Bay St., Toronto 
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Annual Capacity of Blast Furnaces as of Jan. 1, 1955 
Pig iron Ferroalloys 
Company No. of Capacity Capacity Capacity = 
Stocks Net Tons Net Tons Net Tons E 


454,800 


Alan Weed Steel Ce 2 454,800 
Armee Steel Corp. 6 1,840,000 1,840,000 “a 
1 360 360,000 


*Sheffield Steel Div 


Bariam steel Cerp 
*Chester Blast Fernace, Ine. 200,000 200 


Berkman Ceo., L 1 136,800 
Bethichem Stee! Co 3B 216,000 12,600,000 
Ceolerade Fuel & Iren Corp 7 1,463,600 
Crucible Steel Co. of America 3 885.000 
Detroit Steel Cor 768,700 
Eastern Gas & Fuel Associates 191,100 
Ferd Meter Co 3 1,220,300 
Glebe tren Ce 1 100,000 
Granite City Steel Co 2 450 00K 
Inland Steel Coe 8 2.638.950 
Interlake Lren Corp 6 1,555,000 
International Harvester Co 3 731,000 <a 
Jackseos Iren & Steel Co 1 95,000 
Jenes & Laughlin Stee! Corp. 13 4,467 000 A 
Kaiser Stee! Corp 3 1.314.000 
Lavine & E. 2 112.0004 112.0004 
Lene Star Steel Co 385 .000 000 
1 483,500 4835 500 


MeLewth Steel Corp 


*Great Lakes Steel Corp 4 1,720,000 1,720,000 

*Hanna Furnace Corp 4 850,000 850.000 

*Weirten Steel Co 4 2.000 ,000 2.000.000 
New Jersey Zine Co 2 112,000; 112.000% 
Pittsburgh Coke & Chemical Co 3 836,500 836.500 
Pittsburgh Steel Ce 3 960 960 000 
Republic Steel Corp 22 7,220,000 7.220.000 
Sharen Steel Corp 3 709,620 709,620 
Shenange Furnace Co 2 445.450 445 450 
Tennessee Products & Chemica! Corp 3 17,740 217,740 > 
Tena wanda Iren Div 1 165,000 185.000 
U. 8. Pipe & Feundry Ce 4 491,710 491,710 
U. 8. Steel Corp 

*U. Stee! Corp., Central Operations 53 18,784,600 $22,800 19,107,400 

*American Steel & Wire Div 6 1,683,000 1,693,000 

*Celumbia-Geneva Stee! Div 5 1,804,200 1.804.200 

*National Tube Div 9 3.255.100 100 

* Tennessee Coal & tren Div 9 170,000 19,000 1.209.000 
Wheeling Steel Corp 6 1,800,000 1.800 000 
w ward Iren Co ‘ 772.620 772.630 

I 4,140,000 4.140.000 


Youngstown Sheet & Tube Co. 


801.800 83,971,100 


.169,300 


Grand Teta! 


Annual Coke Capacity as of Jan. 1, 1955 
Beehive Other 


Total 
Company No. of Capacity No. of Capacity Capocity 
Ovens Net Tons Ovens Net Tons Net Tons 


Alan Weed Steel Ce 151 600 000 600,000 
186 996 000 900 


Armee Steel Corp 
Bethlehem Stee! Co €2 18 Con 18,000 
*Sheffield Steel Div 2.208 “ 000 
Celerade Fuel & Iren Cerp 266 00 
Crucible Steel Co. of America 13 600 600 
Detroit Steel Corp 108 150 000 00 
Eastern Gas & Fue! Associates 108 448.000 000 
Ferd Motor Ce 220 i 385,750 750 
Granite City Stee! Ce 76 450 000 000 
Inland Stee! Ce 418 2.143.400 400 
Interlake Corp 300 1.404.000 000 
International Harvester Co. 148 664,300 100 
Jones & Laughlin Stee! Corp. 831 954 004 000 
Kaiser Steel Cerp 297 100,000 225 1.006.000 000 
Lene Star Steel Ce 78 438,000 000 
National Stee! Corp 
"Great Lakes Stee! Corp 216 1.600.000 1.800.000 
*Hanna Furnace Corp 126 622 004 422 
*Weirten Coal Co 136 120,000 120.000 
*Weirten Stee! Co 25 620,000 1,620,000 
Pittsburgh Coke & Chemical Ce 144 000 000 1,000 000 
Pittsburgh Stee! Coe 320 228,000 74 500 000 728.000 
Republic Steel Corp 296 215,000 1.217 6.602.000 6.817,000* 
Sharen Stee! Corp 60 225 000 225 000 
*Carpentertewn Coal & Coke Co 585 375,000 375.000 
Tennesece Predacts & Chemical Cerp “4 251,500 251 
U.S. Pipe & Feundry Ce 150 800 000 800 000 
&. Steel Corp 
*U. Steel Corp.. Central Operations 3.203 2.269.500 3,043 14,517,700 16,787 200 
*American Steel & Wire Div 2905 1.418.100 
*Columbia-Geneva Steel Div 1,345,700 
*National Tube Div 300 1 1.773.700 
*Tennessee Coal & tren Div 558 1,032 50 3.032.500 
Wheeling Steel Corp 314 1,720, 1,720,000 
Weedward tren Ce 256 838 938.000 
3,448 000 3.468.000 


Veoungstewn Sheet & Tabe Co 


4.857 3.307 500 13,421 69.377 250 72 684,750 


Grand Teta! 


Corp. Buffalo, N.Y. Spice 


ry | Ferromanganese onl) Includes 50 pct of coke capacity of Donner-Hanna Coke 


subsidia 


geiletsen only 


Acknowledgment is given to the American Iron & Stee! Institute for permission to publish these official capacity figures. All dota were 
compiled by AlS!, and ore correct as of Jon. 1, 1955 
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Annual Steel Capacity (Ingots and Steel for Castings) As of Jan. 1, 1955 
Open Hearth Bessemer Electric and Crucible 


Capacity Capacity Capacity Capacity 


Company No Net Tons No Net Tons No. Net Tons Net Tons 
Alan Weed Stee! Co 625.000 625.000 
Allegheny Lediam Steel Corp 5 240 000 31 624.200 864.200 
American (Comp od Steel Corp 1 21,600 21,600 
American Lecemetive Co 3 103.000 
Armee Steel Corp 25 2,810,000 406 .000 3,216,000 
*SheMiciéd Steel Div 4 1,434,000 2 300 ,000 1,734,000 
Atlantic Steel Co 188 12,000 300 .000 
Babcock & Wilees Co 4 229.450 229,450 
Corp 5 169,920 40 169.960 
BRartem Steel Ler 
*Central & Steel Ce 5 360 46.000 406 
“Industrial Forge & Steel, Inc 2 48 600 48,600 
*Pheent«a Irena & Steel Ce 4 432.00 432000 
Berkman Ceo 
*Ohte River Steel Div 4 136,080 136,080 
Bethichem Steel Corp 
*Rethiehem Steel Co 126 17,706,000 3 336.000 4 158,000 18,200,000 
*Rethichem Pactiic (east Steel Corp i¢ 498 001 3 402,000 900 
Berg- Warner Corp 6 164.000 164.000 
Braeburn Alley Steel Corp 2 20,730 20,730 
Rrere Ce.. A 2 75,000 75,000 
Cabet Sheps, Inc 1 12,000 12.000 
Cameren Iren Werks, Ine 2 58.800 58.800 
Carpenter Steel Co 7 85,800 85.800 
ade Fuel & tren Corp 27 2.236.500 2.236.500 
*Reebling’s Sens Corp. A 235.000 235,000 
Celembta Teel Stee! Ce 2 6.600 6.600 
Continental Stee! Corp 5 194.000 394,000 
Copperweid Steel Co 7 613,380 618,380 
Crecible Stee! Co. of America ® 972,000 17 379,400 1,351,400 
Detroit Steel Corp 1,290,000 1.290 000 
Diesten & Sense, 2 25.000 25,000 
Stainless Steel Corp 3 32,000 32.000 


Empire Steel Corp 
Erie Forge & Stee! Corp 5 234.0 


Fink! & Sens A 2 33,600 33,600 
Firth Sterling. Ine 3 20,040 20,040 

Ford Meter Ce 1.531 5 224,000 1,755,000 

Grenite City Steel Coe 16 1,290,000 1,290,000 

Green River Stee! Corp 2 198,000 198.000 

Harrisburg Stee! Corp 100.750 100,750 

Heppenstall Co 2 50,470 1 5,080 55.550 

Hester Stee! Corp i 12.000 12,000 

Intend Steel Co 5.000 000 5 Om 

Internationa! Harvester Co 1 000 1,000,000 
Iron Werks 2 102,000 102.000 

Jessep Steel Co ri 33,490 33.490 

& Laughlin Stee! Corp 5.823.000 3 582.000 1 1,500 6,166,500 

Jesliyn Mig. & Supply 3 37,500 37,500 

Jadeon Steel Corp 3 76.50 76 500 

Kaleer Stee! Corp 1,536,000 1,536,000 

one Steel & Wire Co 425.000 425.000 


Star Stee! Coe 
Lukens Steel Co 


Steel Corp 6 1,200,000 1,200,000 
Merritt. ( bapmea Scott Cerp 
Milten Stee! Fred Div 2 7,000 67 000 
“New pert Stee! Corp 7 375.300 3 333,200 708 500 
Mesta Machine Co ‘ 5.000 1 20,000 105,000 
Midvale Ce ‘ 146, 10 201,000 347,100 
National Ferge & Ordnance Co 3 25,000 25,000 
National Stee! Corp 
"Great Lakes Steel Corp 17 3,400 2° 3.400 
*Weirten Steel Ce 13 2.600 000 2 2.600.000 
Nationa! Sepply Co 3 50.200 50.200 
New port News Shipbetiding & Dry Deck Ce 3 12,000 12,000 
Nerthwest Steel Relling Mills. Inc 2 42.000 42,000 
Nerthweeters Steel & Wire Co 5 825.000 825.000 
Oregon Steel Mills ; 120.000 120,000 
Pacific States Stee! Corp 3 81.77% 181,770 
Pittebergh Stee! Co 12 1 404 000 1,404,000 
Perter Ce... Ince, K 
*Conners Steel Div 3 67,500 7,500 
Repedlic Steel Corp 78 8.222.000 2 665 000 26 1,375,000 10.262 000 
Rotary Electric Stee! Co 6 425 .000 425.000 
Sharen Steel Corp 7 1.478.000 2 72.000 1,550,000 
Simends Saw & Steel Co 3 21,600 21,600 
Seuthweet Stee! Relling Mills 1 45.000 5.000 
» Werks 3 188 280 188.280 
Steel Co 2 36.000 38 000 
Roller Bearing Co 648 000 648 000 
Unten Electric Steel Corp 2 26,760 26.7 
&. Steel Cerp 
*U. & Steel Corp... Central Operations 177 24 664 000 8 1.284.000 357.000 26.305 
*Amertcan Stee! & Wire Div 26 2.275.000 2.275.000 
*Colem dta-Genevea Steel Div 19 2.490.000 2.490,000 
*Natiena! Tebe Div 15 TOO GOO 1,110,000 3.810.000 
*Tennessce Coal & tren Div 25 1.997 000 3.997.000 
Universal-Cycle tee! Corp 70.160 70,160 
Venadiom Alleys Stee! Ce 4 12.000 12.000 
*Coetenta! Stee! Co 2 30.000 30,000 
Velean Crectble Steel Co 2 9.600 9.600 
Weekhbern Wire Ce ‘ @3 000 93 000 
Va. Steel Mig. Ceo 72.000 72,000 
Wheeling Stee! Corp 1} 1.560.000 2 570,000 2.120.000 
we Brethers, Inc I 20 B00 20 800 
VYoungetown Sheet & Tebde Co 4 5.280 000 2 240.000 5.520 000 
Grand Teta! p24 234,160 4,787 000 259° 10,807 125,828,310 


* Indicates subsidiary « Crucible furnace * Used in melting charge for open hearth furnaces. * Includes 3 converters used only 
in melting charge for open hearth furneces ‘tr vfes 10 converters used only in melting charge for open hearth furnaces 


* Includes | crucible furnace, annus spacity, 40 tons 
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Total 

tren Co 2 $8 00K 100 

de Steel Co 500 500,000 

Late Steel Co 5 24.000 24,000 

Let au! 3 83,100 83,100 

45 an 550.000 
7 


Smidth.... 


Rotary Kilns: For sintering, nodulizing, calcining, 
desulphurizing, oxidizing and reducing 
roasting—coolers, precoolers, preheaters, 
recuperators—and auxiliary equipment. 


Grinding Mills: Ball mills, tube mills and 


multi-compartment mills—open or 
closed circuit—wet or dry grinding— 
also airswept for grinding and drying. 


Over 1,000 Smidth Rotary Kilns and over 
5,000 Grinding Mills supplied all over the world. 
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Cc SELL 
PAS AIRMAN 
Koppers Co 


Blast Furnace, Coke Oven 
And Raw Materials Committee 


Armco Steel Corp 
J. J. Covert C. G. Hogberg 


E J. R. P. Liggett 


Re tee 


C F Hoffman EH. Rose 


Reseor 


Ernest Treasurer, AIME 


K. Miller, Jr. Cheirmen W. F. Huntley 
nes & 


& Loug 


R. E. Powers 
Koppers Co 

J. B. Wagstaff 


S Stee 
>. 


C. T. Mershell, Cheirmen 
Robert Anderson A. L. Fairley, Jr 
J. P. Bankson C. M. Squarcy 


4 


S. K. Scowil, Choirmon 


S. C. Bowwer H. Humphries 
Robert Chisholm R. C. Mohr SECR 
J. B. Hollister, Jr RH. White U. S. Steel Corp 


TARY 
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Bethiehem Notiono! Council 
j 
mn Stee! Lorp 
C. L. Corben 
HAIRMAN 
W_ H. Holmen U. S. Stee! 
wr tee U. Corp 
af 
(ammillee 


L A. LAMBING 


RMAN 


Steelmaking Consultant 


National Open Hearth 
Steel Committee 


Ceata 


E. D. Buchanan D. R. Loughrey 


Consultant Jones & Laughlin Stee! Cor; 
R. P. Carpenter J. S. Marsh 
Republic Stee! Corp Bethlehem Stee! Co 
C. E. Carr D. R. Mathews 
Weirton Stee! C Alan Wood Steel Cx 
A. Cleary G. B. McMeaons 
Youngstown Sheet & Tube C Kaiser Stee! Cor; 
C. F. Henzelman Lester Moore 
Granite City Steel Co Wheeling Stee! Corp Be 
: V. W. Jones E. B. Snyder 2 
Armco Stee! Corp Wheeling Stee! Cor; 
; ’ T. L. Joseph A. W. Thornton 
University of Minnesota U. S. Steel Corp 
M. F. Yarotsky 


U Steel Corp 


Program & Wlemberahi~a Committees 


B. Carpenter, R. J. McCurdy 
Choirman, Membership Committee Republic Stee! Cory 


Youngstown Sheet & Tube C 
J. M. Brashear J. W. Mitchell 2 
Lone Stor Stee! Cc Utility Stee! Foundry a 
C. W. Conn H_ H. Northrup 
Ford Motor Co Republic Steel Corp 
S. J. Dougherty P. R. Sultzboch 
Weirton Stee! Co Stanley Work 
R. W. Lewry Ervin Wentz 
Detroit Stee! Corp U. S. Steel Corp 


Executive Boord Officers serve on Program Committee 


Finance Committee 


L. F. Reinertz, Choirman 


Armco Stee! Cort 


Ernest Kirkendol! L. A. Lambing 
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ECRETARY- TREASURER 
AIME LR Berner 


To The Need For Increased 
Production at Lower Cost 


MISSOURI-QUALITY 


REFRACTORIES 


Each time-tested Walsh Refractory product for the steel in- 

WANT THE ANSWER TO: dustry is an investment in greater production ... lower cost 
... the result of better research and ceramic engineering. 

Toughness ... high heat transfer . . . © APEX, Extra Duty Fire Brick .. . for checker brick 


work; in hot blast stoves and open hearths and for lining 
torpedo type closed ladles. 


Resistance to prolonged hot metal loads... © MULLITEX HB (high burn) Super Duty Fire Brick... 


for hot metal mixers. 

Close size tolerances... © WARCO XX High Duty, First Quality Fire Brick ... 
in standard and special shapes, for checker chambers and 
checker brick work. 

Higher refractoriness . . . WR LADLE BRICK .. choracterized by permanent 
volume high P. C. E.... for minimum non-metallic inclusions 
in molten metal. 

Strongest brick joints atall... © MORT-AIRSET, High Temperature Airsetting 


temperatures Cement ... Highest moisture retention for fastest cpplica- 
tion to produce extra strength ... air tight joints. 


Reduced heat flow... « LITE WATE CASTABLE REFRACTORIES .. . for in- 


suloting crowns of checker chambers and fantail areas. 


lessened metal penetrotion ... METALOXK, Slag Resistant Mortar... for ladle 


brick linings. 


Write for complete details 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET + ST. LOUIS 7, MISSOURI 


FOR OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 


522—JOURNAL OF METALS, APRIL 1955 


the 


National Open Hearth Steel Committee 


Local Section Activities 


Southwestern Section 


J. M. Brasher, Lone Star Steel Co., Chairman; 
H. P. Day, Valley Dolomite Corp., Secretary- 
Treasurer. Tentative-date for Fall Meeting is Oct 
7, 1955, at Kansas City. October and November 
1954 issues of JOURNAL OF METALS reported the 
Atlanta meeting of the section 


Eastern Section 


P. R. Sultzbach, Republic Steel Corp., Chairman; 
R. L. Baldwin, The Stanley Works, Secretary- 
Treasurer. Most recent Annual Meeting of the sec- 
tion was covered in JOURNAL OF METALS, 1954, page 
1234. Next Fall Meeting is set for Warwick Hotel, 
Philadelphia, Pa., Oct. 14, 1955 


Pittsburgh Section 


S. J. Dougherty, Weirton Steel Co., Chairman; 
D. L. McBride, Longfellow Rd., Pittsburgh, Vice 
chairman; C. E. Williams, U. S. Steel Corp., Secre- 
tary; C. F. Longenecker, Blast Furnace and Steel 
Plant, Treasurer. Golf Party takes place June 17 


at Oakmont Golf Club 


scheduled for Nov. 4, 


All day, all-AIME meeting 


1955 at William Penn Hotel, 


Pittsburgh. JOURNAL OF METALS February 1954 re- 
ported the joint meeting of the Pittsburgh Section 


and NOHC 


Northern Ohio Section 


Ervin Wentz, U. S. Steel Corp., Chairman; B. H 
Ramage, 279 Alameda Ave., Youngstown, Ohio, 
Secretary-Treasurer 


Western Section 


J. W. Mitchell, Utility Steel Foundry, Chairman; 
L. E. Bacon, 2770 Leonis Rd., Los Angeles, Secre- 
tary-Treasure! 


Detroit Section 


C. W. Conn, Steel Div., 


Ford Motor Co., Chairman 


Section officially authorized at Nov. 6, 1954 NOHC 
Executive Board Meeting 


Southern Ohio Section 


R. W. Lewry, Detroit Steel Corp., Chairman; W. W 
Bergmann, Armco Steel Corp., Secretary-Treasurer 
Section Golf Party set for June 25, with Annual 
Off-the-Record meeting Sept. 23, 1955 at Deshler- 
Hilton, Columbus, Ohio. The section’s Columbus 
meeting piogram was covered in October 1954 
JOURNAL OF METALS 


Buffalo Section 


H. H. Northrup, Republic Steel Corp., Chairman 
H. A. Morlock, General Refractories Co., Secretary- 
Treasurer. Section Golf Party slated for May 26 
Annual Technical meeting is Nov. 15, 1955, Royal 
Connaught Hotel, Hamilton, Ont., Canada. Novem- 
ber 1954 JOURNAL OF METALS reported last meeting 
of group 


Chicago Section 


R. J. McCurdy, Republic Steel Corp., Chairman 
T. Hess, Youngstown Sheet & Tube Co., Vice Chair- 


man; Harry Erler, U 


S. Steel Corp., Secretary- 


Treasurer An evening technical meeting is 
planned for May 23 at Phil Smidt’s 
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Which hubcap 


would you reject? 


MCA’s RareMeT Compound minimizes surface defects 


Deep drawing steels, extensively used in automobile 
produc tion, are often rejected because of surface defects 
which, in turn, cause low yields. Only the best quality 
can withstand deep drawing operations and at the 
same time give high yields 

Our wide experience in numerous plants throughout 
the country has proven that small additions of RareMeT 


Compound to the ladle, aid in the manufacture of these 
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Soles Edgar 
Cleveiond 


steels by increasing hot workability. 

If increasing demands for better quality, through 
improved surface, play a part in your operations as a 
producer, the economical use of MCA RareMeT Com- 
pound is strongly advised. A letter addressed to the 
nearest MCA office listed below will bring prompt 
and confidential response. 


MOLYBDENUM 


CORPORATION OF AMERICA 
Grant Building Pittsburgh 19, Pa. 


Offices Pittsburgh, Chicago, Detroit, Los Angeles, New York, Son Froncisco 
Fina, Detro#, Co. Los Angeles, Son Francisco 


Plants. Washington, Po, York, Po. 


AK \ 
| 
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Blast Furnace, Coke Oven and Raw Materials Committee 


And National Open Hearth Steel Committee Programs a 


The Bellevue-Stratford Hotel, Philadelphia will be the scene 
of the 38th conference, held Apr. 18 to 20, 1955. Registration 
will be on the 18th floor Pergola, at 3 to 9 pm on Sunday, 
April 17; 8 om to 5 pm on Monday and Tuesday; and 8 am 
to 4 pm on Wednesday. Buses for the plant trip on Wednes- 
day, will leave the Bellevue-Stratford at 8:30 am 


12:30 pm—Junior Room 


MONDAY, APRIL 18 
BLAST FURNACE, COKE OVEN AND RAW : 


MATERIALS EXECUTIVE BOARD LUNCHEON 


9:30 am to 12:15 pm—South Garden 


AGGLOMERATION AND RAW MATERIALS 2:00 to 5:00 pm—South Gorden 
SESSION BLAST FURNACE OPERATIONS SESSION 
R E Powers, Sales Engineer, Koppers Co., Inc., W. F. Huntley, Superintendent Blast Furnaces, 
Freyn Dept., Pittsburgh, Pa Aliquippa Works, Jones & Laughlin Steel 
R.L Stephenson, Research Associate, U. S. Steel Corp., Aliquippa, Pa 
Corp., Pittsburgh, Pa. W. H. Holman, Superintendent Blast Furnaces, 


] ‘Steel Co steu } 
1. Welcoming Remarks: Wheeling Steel Corp., Steubenville, Ohio 


Kurt Neustaetter, Assistant Superintendent 1. The Production and Use of Iron Coke: 
Plant No. 3 Blast Furnace, Inland Steel Co., Cc. C. Russell, Manager Coal Carbonization 
East Chicago Ind. and General Chairman, Branch, Research Dept., Koppers Co., Inc., 
Blast Furnace, Coke Oven and Raw Materials Pittsburgh, Pa., P. E. Whitstone, Assistant 
Committee, AIME Coke Plant Superintendent, and R. P. Liggett, 
2. The Grading of Minnesota Iron Ores for Blast steal Gea. Chevehand Ge mittee, Republic 

Furnace Consumption: : 
M. W. Griswold, Ore Grader, Inland Steel Co.. 2. 100 Pct Sinter Burden at Gary Works: 


R. W. Sundquist, Div. Superintendent Blast 
Furnaces, U. S. Steel Corp., Gary Steel 
3. Sinter Practice at Ford Motor Company: Works. Gary. Ind 
L. Cleve ‘ sal Assist ast Fur- 
land Blast us 3. The Making of Self-Fluxing Sinter and its Use 
naces, Ford Motor Co., Detroit, Mich : 
in the Blast Furnace: 


Crosby, Minn 


4. Permeability of Sinter Plant Feed: Christer Danielsson, Superintendent Blast Fur- 
M. O. Holowaty, Chief of Raw Materials Re- nace and Fuel Dept., Stora Kopparberg Corp., 
search, Research and Development Dept., and Domnarfvet Iron & Steel Works, Domnarfvet 
J. F. Elliott, Assistant Superintendent Open Sweden 
Beart and Blooming Mill Div Quality Con- 4. Blast Furnace Stove Cleaning: 
trol Dept., Inland Steel Co., East Chicago, L. R. Robinson, President, Robinson Pipe Clean- 
Ind ing Corp., Canonsburg, Pa 
5. A Study on the Productivity of the Conven- 
tional Dwight-Lioyd Sintering Machine: LUNCHEON 
M. O. Holowaty, Chief of Raw Materials Re- 
search, Research and Development Dept., H 
A. Goldfein, Blast Furnace Engineer, and C 12:30 pm—Red Room 
B. Sheets, General Sinter Plant Foreman, In- Annual Luncheon and Business Meeting, Blast 
land Steel Co., East Chicago, Ind Furnace, Coke Oven and Raw Materials Com- ; 
6. Production and Properties of Experimental Pel- 
let-Sinter: Everyone attending the Blast Furnace, Coke a 
F. M. Hamilton, Agglomerating Supervisor, Oven and Raw Materials sessions is invited to as 
Jones & Laughlin Steel Corp., Star Lake, attend this luncheon and annual business meet- pe 
N. Y., and H. F. Ameen, Research Engineer, ing 
Jones & Laughlin Steel Corp. Negaunee, (Tickets $3.50, tips and tax included ) ei 
Mich. 
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A. D. Nesbitt, Area Sales Engineer, Dowell, Inc., 
Dearborn, Mich 


TUESDAY, APRIL 19 


9:30 om to 12:15 pm—Ball Room 


JOINT SESSION 


Chairmen: 
C. G. Hogberg, Assistant Chairman, Operating 
Committees, U. S. Steel Corp., Pittsburgh, Pa 
D. R. Loughrey, Staff Industrial Engineer, Jones 
Laughlin Steel Corp., Pittsburgh, Pa 


1. Statistical Evaluation of Open Hearth Produc- 
tion Factors: 

E. J. Sobey, Assistant Open Hearth Superinten- 

lent, and R. E. Minto, Chief Metallurgist, 

nes & Laughlin Steel Corp., Cleveland, Ohio 


2. Use of Open Hearth Slag in the Blast Furnace 
and Effect on Open Hearth Practice: 
E. B. Speer, Assistant General Superintendent, 
>. Steel Corp Duquesne, Pa 
3. Discussion of Mutual Problems of Open Hearth 
and Blast Furnace Operators. 


9.30 am to 12:15 pm—South Gorden 
COAL AND COKE SESSION 


Chairmen 
l in, Superintendent Coke Plants, In- 


Stee] C Ea t Chi igo Ir 
M. Becker, Practice and Evaluations, U. S 
teel Corp., Pittsburgh, Pa 


1. Coke Oven to Measure Expansion Pressure: 
H. W. Jackman, Chemical Engineer, R. J. Hel- 
tine, Mechanical Engineer, R. L. Eissler, 
\ tant Chemical Engineer, and F. H. Reed 


ef Chemist, Illinois State Geological Sur- 


2. Ceal Carbonization: Relation of Charge Density 
of Coal to Carbonizing Behavior 
D. A. Reynolds, Chemist, D. E. Wolfson, Chemist 


3. Statistical Quality Control in Coke Plant: 


R. E. Frank i< Engineer Coke Plant, Inland 


ANNUAL FELLOWSHIP DINNER 
Twesdey, April 19 
6.30 pm—Clover Room and Red Room 
Reception and Cocktail Party for dinner guests 
? 00 pm— Ball Room 
Annual Fellowshir 
Toastmaster C. & Huston, Pre lent 
Lukens Steel C: Coatesville, Pa 
Speaker A. H. Willian President Federal 
Reserve Bank of Philadelphia 
The Role of the Heavy Industries 
our M jern Econom) 
Musi Pottstown Band irtesy f Easterr 
Suppliers 
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2:00 to 5:00 pm—South Garden 


COAL AND COKE SESSION 


Chairmen: 
C. L. Corban, Superintendent Coke Plants, In- 
land Steel Co., East Chicago, Ind. 
F. M. Becker, Practices and Evaluations, U. S. 
Steel Corp., Pittsburgh, Pa. 


1. Coal Quality Control at the Mine by Rapid Car- 

bonization: 

A. H. Brisse, Research Engineer, and P. L 
Richards, Manager Coal Preparation, U. S. 
Steel Corp., Pittsburgh, Pa 

Economic Aspects of Coal Chemicals from Coke 

Oven Gas: 

R. W. Vollmer, Assistant to Sales Manager and 
W. E. Simmat, Koppers Co., Pittsburgh, Pa. 

3. Actual Situation of Some European Improve- 

ments in the Field of Coke Ovens, Blast Furnace 

Stoves, Low Temperature Distillation and De- 

Airing of Coke Oven Charges: 

Daniel Petit, Consulting Engineer, Societe De 
Technique Industrielle, Paris, France 


2:00 to 5:00 pm—North Garden 
BLAST FURNACE THEORY SESSION 


Chairmen: 
J: B. Wagstaff, Research Laboratory, U. S. Steel 
Corp., Kearny, N. J 
T. L. Joseph, Assistant Dean, University of 
Minnesota, Minneapolis, Minn 


1. A Report on Solid Movement in Blast Furnace 

Models: 

J. B. Wagstaff, Research Laboratory, U. S. Steel 
Corp., Kearny, N. J 

Discussion by T. L. Joseph, Assistant Dean, Uni- 
versity of Minnesota, Minneapolis, Minn 

Rate of Reduction of Iron Oxide from a Blast 

Furnace Type Slag by Liquid Iron in Carbon 

Crucibles: 

W. O. Philbrook, Associate Professor of Metal- 
lurgical Engineering, and L. D. Kirkbride, 
Graduate Student in Metallurgical Engineer- 
ing, Carnegie Institute of Technology, Pitts- 
burgh, Pa 

Discussion by B. M. Larsen, Research Labora- 
tory, U. S. Steel Corp., Lincoln Highway, 
Kearny, N. J 

3. Factors Affecting the Rate of Desulphurization 

in the Blast Furnace: 

Sundaresan Ramachandran, T. B. King, Assist- 
ant Professor Metallurgy, N. J. Grant, Asso- 
ciate Professor Metallurgy, Massachusetts In- 
stitute of Technology, Cambridge, Mass 

Discussion by M. Tenenbaum, Assistant Super- 
intendent, Quality Control Dept., Inland Steel 
Co., East Chicago, Ind 

4. Desulphurization of Iron as Influenced by Alloy- 

ing Elements and CO Pressure: 

W. O. Philbrook, Associate Professor of Metal- 
lurgical Engineering, and Gerhard Derge, 
Jones & Laughlin Professor of Metallurgical 
Engineering, Carnegie Institute of Technology, 
Pittsburgh, Pa 

Discussion by M. Tenenbaum, Assistant Super- 
intendent, Quality Control Dept., Inland Steel 
Co., East Chicago, Ind 


te 


MONDAY, APRIL 18 


10:00 to 10:30 am—Rose Garden 
GENERAL SESSION 


1. Welcoming Remarks 
L. A. Lambing, Steelmaking Consultant and 
General Chairman, National Open Hearth 
Steel Committee, AIME 


2. Announcements and Reports 
3. McKune Award Paper 


10:30 am to 12:15 pm—Rose Gorden 
BASIC OPERATIONS SESSION 


Chairmen: 
V. W. Jones, Superintendent Stee] Production, 
Armco Steel Corp., Middletown, Ohio 
R. H. Frushour, Superintendent Open Hearth & 
Bessemer Dept., Youngstown Sheet & Tube 
Co., Youngstown, Ohio. 


1. Methods of Decreasing Scrap Charging Time: 
. Benefits obtained from scrap classification 
yard. 
. Uniform scrap distribution 
Home scrap preparation 
. Repairs and maintenance of charging buggies 
W. W. Bergmann, Superintendent No. 1 Open 
Hearth, Armco Steel Corp., Middletown, Ohio 


> 


2. The Effect of Nozzle Pocket Block and Auto 
Pour on Production and Quality: 

K. F. Waggener, General Foreman, Open Hearth 

Dept., Republic Steel Co., Youngstown, Ohio 


3. Benefits Obtained from the Use of the Bath 
Thermocouple: 
L. G. Ekholm, Assistant Chief Process Metal- 
lurgist, W. R. Huber, Process Metallurgist, 
U. S. Steel Corp., Pittsburgh, Pa 


10:30 om to 12:15 pm—North Garden 
ACID OPERATIONS SESSION 


Chairmen: 
R. B. Corbett, Director of Research, Heppenstall 
Co., Pittsburgh, Pa 
S. A. Ott, Superintendent Melting, Midvale Co., 
Nicetown, Philadelphia, Pa 


1. Economics of Acid Open Hearth Production: 
R. M. Barnhart, Open Hearth Superintendent, 
American Locomotive Co., Latrobe, Pa 


2. Sand Survey: 
J. W. Dougherty, Research Engineer, Acid Open 
Hearth Research Assn., Pittsburgh, Pa 


12:30 pm—Room 216 


PHYSICAL CHEMISTRY OF STEELMAKING 
LUNCHEON 


National Open Hearth Steel Committee 


2:00 to 5:00 pm—Rose Garden 
REFRACTORIES AND MASONRY SESSION 


Chairmen: 
J. A. Brookes, General Foreman Masonry, Beth- 
lehem Steel Co., Sparrows Point, Md 
H. C. Paxson, Superintendent Masonry, Lukens 
Steel Co., Coatesville, Pa. 


1. All Basic Furnace Construction: 
A. H. Sommer, Vice President and General 
Superintendent, Keystone Steel & Wire Co., 
Peoria, Il. 


2. Modified Slopes of Port Roofs: 
P. W. Nutting, Assistant Superintendent No. 2 
Open Hearth, Inland Steel Co., East Chicago, 
Ind., and A. H. Sommer, Vice President and 
General Manager, Keystone Steel & Wire Co., 
Peoria, Ill. 


3. Special Refractories for Checker Brick: 

R. F. Urban, Ceramic Engineer, Bethlehem Steel 
Co., Sparrows Point, Md., and C. C. Benton, 
Superintendent Open Hearth and Bessemer, 
Algoma Steel Corp., Ltd., Sault Ste. Marie, 
Ontario. 


4. Gun Maintenance of Backwalls, Skews, and Roof: 

W. R. McLain, Superintendent No. 4 Open 
Hearth, U. S. Steel Corp., South Chicago, Il 

R. M. Jordan, Assistant to Superintendent 
Open Hearths, Bethlehem Steel Co., Lacka- 
wanna, N. Y 

W. T. Sergy, Assistant Superintendent Open 
Hearth Dept., Jones & Laughlin Steel Corp., 
Pittsburgh, Pa 

G. A. Grosvenor, Open Hearth Superintendent, 
Colorado Fuel & Iron Corp., Pueblo, Colo 

R. E. Wright, Superintendent Masonry, U. S 
Steel Corp., Clairton, Pa 

Comments on Super Duty Checker Brick by 
R. O. Phelps, Superintendent No. 3 Open 
Hearth, Inland Steel Co., East Chicago, Ind 


2:00 to 5:00 pm—North Garden 
OPERATING METALLURGY SESSION 


Chairmen: 

Michael Tenenbaum, Assistant Superintendent, 
Quality Control Dept., Inland Steel Co., East 
Chicago, Ind 

A. K. Blough, Superintendent No. 2 and No. 3 
Melt Shop, Republic Steel Corp., Canton, Ohio 


1. Residual Metals in Steel, 1954: 

J. D. Sullivan, Assistant Director, Battelle 
Memorial Institute, Columbus, Ohio 

Prepared discussion by Simon Feigenbaum, 
Chief Metallurgist, Pittsburgh Works, Jones 
& Laughlin Steel Corp., Pittsburgh, Pa 

Prepared discussion by E. C. Sorrels, Div. Super- 
intendent—Open Hearth, U. S. Steel Corp 
Gary, Ind. 


2. Rimming Action Observed by Motion Pictures: 
W. H. Mayo, Metallurgical Engineer, Process 
Control, U. S. Steel Corp., Pittsburgh, Pa 


3. Influence of Ingot Size on Segregation in Rim 
Steel: 
J. F. Elliott, Assistant Superintendent, and 
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K. R. Mattson, Chief Control Metallurgist, 
Open Hearth and Blooming Mill Div., Quality 
Control Dept., Inland Steel Co., East Chicago, 
Ind 
Prepared discussion by J. E. Stukel, Develop- 
Engineer, Youngstown Sheet & Tube 
Co., Youngstown, Ohio 


ment 


4. Special Hot-Topping Practices: 
B. M Chief Process Metallurgist, Du- 
yuesne Works, U. S. Steel Corp., Duquesne, Pa 


Shields 


Prepared discussion by A. F. Paulus, Open 
Hearth Metallurgist, Republic Steel Corp., 
Buffalo, N. Y 

Prepared discussion by W. J. Reagan, Associate 
Profe or Pennsylvania State University, 


State College, Pa 


TUESDAY, APRIL 19 


9 30 om to 12:15 pm—Ball Room 


JOINT SESSION 


Chairmen 


gberg, Assistant Chairman, Operating 
rt Pittsburgh, Pa 
Jones 


Staff Industrial Engineer 


Steel Corp.. Pittsburgh. Pa 


1. Statistical Evaluation of Open Hearth Produc- 
tion Factors 


istant Open Hearth Superinten- 


Chief Metallurgist 


es & Laughlin Steel Corp., Cleveland, Ohio 


Use of Open Hearth Slag in the Blast Furnaces 
and Effect on Open Hearth Practices: 
E. B Superintendent, 


Spee! Assistant General 


ne Pp 
Wudue e,.ra 


Discussion of Mutual Problems of Open Hearth 
and Blast Furnace Operators. 


9.30 am to 12:15 pm—North Gorden 


COLD METAL AND BASIC FOUNDRY 
PRACTICE SESSION 


Chairmen 
H. W. Potter, Open Hearth Dept 


Lukens Steel 


Petry rintendent, Steel 
American Steel & Wire Div 


ANNUAL FELLOWSHIP DINNER 


Twesday, April 19 
6 30 pm—Clover Room and Red Room 


Reception and Cockta 


Party for dinner guests 
7 00 pm—Ball Room 
Annual Fellowship Dinner 
master C. L. Hus‘or President 
Lukens Stee! Co., Coatesville, Pa 
Speaker A. H. Willian President, Federal 
Reserve Bank of Philads Iphia 
The Role of the Heavy Industries in 
our Modern Economy” 
Mus Pottstown of Eastern 
Suppliers 


Band ourtesy 
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1. Pouring Small Molds with Large Ladles: 
Lee Jennings, Open Hearth Superintendent, 
General Steel Castings Co., Granite City, Il. 


2. An Up-to-date Comparison of Open Hearth and 
Electric Furnace Operating Costs in a Cold 
Metal Plant: 

J. E. Wilbanks, Superintendent of Melting, At- 
lantic Steel Co., Atlanta, Ga 

Supporting paper: C. L. King, Open Hearth 
Superintendent, Sheffield Steel Corp., Kan- 
sas City, Mo. 


3. Atomization of Fuel Oil with High Pressure Gas: 
Levi Yaeger, Open Hearth Superintendent, La- 
clede Steel Co., Alton, Il 


Supporting papers: D. J. Murphy, Jr., Assistant 
Open Hearth Superintendent, Scullin Steel 
Co., St. Louis, Mo. and G. A. Grosvenor, Open 
Hearth Superintendent, Colerado Fuel & Iron 
Corp., Pueblo, Colo 


4. Combustion Practices Using 100 Pct Natural Gas: 
Victor N. Agther, Vice President Operations, La 
Consolidada, S. A., Mexico D. F. 


Quality Control with Cold Metal Charges: 
C. A. Bigler, Research Engineer, Lukens Steel 
Co., Coatesville, Pa 


uw 


6. Chemical Cleaning of Open Hearth Checkers: 
E. B. Williams, Combustion Engineer, Colorado 
Fuel and Iron Corp., Claymont, Del. 


Movie: 
Harold Grubb, Lukens Steel Co 


2:00 to 5:00 pm—Rose Garden 
OPERATING AND COMBUSTION SESSION 


Chairmen: 

J. T. Clisham, 

Hearth, Bethlehem 
Point, Md. 

L. W. Moore, Open 

Wheeling Steel Corp., 


Open 
Sparrows 


Superintendent No. 3 


Steel Corp., 
Hearth Superintendent, 
Steubenville, Ohio 


1. Controlled Firing Rates: 
A. Setting and follow up 
B. Combustion air 
C. Instrumentation 


Bethlehem Steel Co., Sparrows Point, Md 


Use of Large Amounts of Low Pressure Coke 

Oven Gas: 

F. R. Smith, Jr., Superintendent Open Hearth 
Dept., U. S. Steel Corp., Clairton, Pa 


3. Atomization with Natural Gas: 


2 Open 
Granite 


C. F. Henzelman, Superintendent No 
Hearth Dept., Granite City Steel Co., 
City, TL 


4. Oxygen Steelmaking in Canada: 


F. J. McMulkin, Research and Development En- 
Dominion Foundries & Steel Ltd., 
Canada 


gineer 
Hamilton, Ont.., 


5. Maintaining Open Hearth Performance with 


Multiple Fuels: 
R. L. Sigl, Combustion Engineering Dept., Arm- 
co Steel] Corp., Middletown, Ohio 
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TO MEET YOUR FURNACE REQUIREMENTS... . 
Sintered synthetic mullite 
Cone 39 (3389 °F.) ye 
Al,0; Content: 67-69 % 
Available as: Brick, special shopes i. 

Base: Highest quality, premium 

grade Indian kyanite 
| Cone 37-38 (3308-3335°F.} 

Available asi Brick, special shapes, 2 


Bese: Highest quality, premium grade Indian kyonite 
fortified with clumine 

P.C.E.t Cone 38-39 (3335-3389°F.) 
Content: 66-68 % 
Available as: Brick, special shopes 


Sintered Corundum 
P.C.E.t Cone 41 (3578°F.) 

Al,0, Content: 88-90% 
Available as: Brick, speci! shapes, specialties 


Bese: Purest commercial grode rirconium silicate 4 

P.€.8.1 Above Cone 42 (above 3659 °F.) 

Avellable asi Brick, special shopes, speciotties 

Additional data on these brands with recommendations on applica- i 
tions will be gladly supplied on request. Contact your Taylor field ee 


engineer or write us direct. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REFRACTORIES SINCE 1864 «+ CINCINNATI « OHIO «+ USA 
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Melt shop of the Dominion Foundries & Stee! Ltd. in Hamilton, Ontorio utilizes the oxygen steelmaking process developed at 


Ling and Donowitz 


Oxygen Steel Produced at Dofasco 
Can Compete With Open Hearth 


by F. J. McMulkin 


rimmed steel ingot 

the oxygen steel- 
inz and Donawitz. A 
el made up in a 30-ton 
st planned to use the 
ric furnace as a 

few heats in the 
evident that from 

+] was as good 
therefore de- 


testing in par- 


lting vessel was in- 
lay on a three 

teel was pro- 

nit | the 


a perating and metallurgi- 


nel gained experien 1 processing this 


F_ J. McMULKIN is o Research and Development Engineer, Domin 
ion Foundries & Steel Ltd. Homilton, Ont, Conede. This paper 
wos presented ot the AIME Annuc! Meeting, Chicago, Feb. 14 to 15, 
1955 


530-—JOURNAL OF METALS, APRIL 1955 


new steel through the shops and in applying it to 
different customer applications. On the basis of these 
engineering studies and on the special requirements 
of Dofasco, it was obvious that oxygen steelmaking 
costs were lower than those of older methods 


New Steel Piant 

Fig. 1 shows a diagrammatic view of the new 
oxygen steelmaking shop constructed by Dofasco 
The main aisle is 650 ft long and 82 ft wide. This 
is divided into four parts: A—scrap loading 
section, B—vessel or steelmaking section, C—steel 
pouring section, and D—mold storage section 

In the scrap section which is 150 ft in length, two 
gondola type cars can be accommodated at one time 
and between 500 and 1000 tons of scrap can be 
stored on the ground depending on the type of scrap 
The balance of the ground area is required for load- 
ing scrap boxes, and it will also be seen that the 
scrap scale and hot metal transfer pit occupy the left 
end of this section. The hot metal is delivered in 150 
ton Treadwell ladle cars and is weighed out to a con- 


aisle 


“ie 3 
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Making | ess developed ; 
ntal ton vé 
2 idle wa ised It was f 
‘ ir njyunction wit! 
After mak 
nitia t unit ? weve! 
ic! a na tanay 
is that made in the open hea 
led to product w carbon steel for i yyy: 
’ a with the open hearth product 
I 19 
et i whic 
shift A 
juced thi 
cal person 


ventional type hot metal ladle set on a transfer car 

The vessel or steelmaking section is 150 ft long 
and is taken up in part by the vessel working plat- 
form and also by the area required for servicing the 
steel ladles. Into this area two transfer tracks run 
which handle the slag pots and steel] ladles. These 
transfers run directly underneath the vessels and 
terminate in the slag handling aisle at the back of 
the vessels 

The pouring, mold setup, and mold preparation 
section is 225 ft long, and its layout is probably 
unique in America. Because rolling is direct from 
ingot to hot strip, no facilities are available for 
conditioning the steel in slab or ingot form. It is 
therefore necessary to depend on bottom pouring to 
give good surface which is important to the final 
quality of the hot and cold rolled products. In order 
to mechanize this operation as much as possible, three 
self propelled cars are employed on which the bot- 
tom pour sprue plates are mounted. At the extreme 
right end of travel the cars are in pouring position 

For stripping, the car is moved to a point midway 
down the track where the molds are removed to a 
mold transfer car and the ingots are removed and 
placed in special ingot trucks. These trucks carry 
the ingots to soaking pits. After stripping the pour- 
ing car moves down to the extreme left end of the 
track where the base is cleaned of sprues and sprue 
brick and the base is rebricked. The base is then set 
up with molds and returned to the pouring position 

The fourth section of the main aisle is for storing 
ingot molds and is 125 ft long. In this section up to 
600 molds are stored all of which are in current use 
To understand the reason for storing this large num- 
ber of molds it must be realized that the ingot sizes 
range from 20 to 52 in. in width, progressing in 
2-in. steps. Because all steel is rolled on a slab mill 
the width of ingot used is governed by the ordered 
hot coil width. At the end of the mold storage sec- 
tion an outside mold spraying station is provided for 
cooling molds 

Crane service for the main aisle is provided by 
four cranes. The scrap crane works in the scrap 
charging and vessel area. This crane unloads in- 
coming scrap, loads and weighs the scrap boxes, 
charges the scrap to the vessel and also charges the 
hot metal 

The second crane is the heat crane and handles the 
pouring of the heat and servicing the ladles 
rane servicing the third working section is a 
type of stripper crane which removes both 
molds and ingots and also does some of the work of 
setting up on the pouring bases. The fourth crane 
handles molds into or out of storage from the mold 
transfer car and sets up molds on the pouring bases 


3ehind the main working aisle is a 31 ft wide aisle 


which in its highest section houses the vessels, the 
exhaust hoods, the lance hoisting system and the 
muterial handling system for the fluxes and dolo- 


mite used in the vessels. The building height in this 
high section is 120 ft 

In the low section of this aisle are two elevations 
On the ground floor the tar-dolomite brick making 


equipment and a storage area for the refractories 


used in the bottom pouring setups and in the ladles 
are located. In the second floor of this building are 
the offices, the main electrical substation, the main- 


tenance dept., and locker room 

A third aisle with a 50 ft spar is located immedi- 
ately behind the steelmaking or vessel section and is 
for storing the slag pots. A crane handles the slag 


Fig. 1—Diogrammatic view of oxygen steelmaking pliant shows 
the scrap, vessel, pouring, and mold sections. The main aisle 
is 650 ft long and 82 ft wide 


pots from transfer cars to the cooling floor and after 
cooling these pots are taken to the dump by a special 
self-dumping truck 


New Practices 

All fluxing materials and dolomite for making the 
vessel lining are received by hopper car or dump 
truck and are elevated from a track hopper to stor- 
age bins as shown in Fig. 2. Storage bins are pro- 
vided for lime, limestone, millscale, fluorspar, and 
dolomite. The fluxing materials are weighed out by a 
scale hopper into four bottom dumping hoppers 
which move to the flux charging chute by means of a 
monorail system. One man can operate this system 
which was designed to provide flexibility and ac- 
curacy in charging fluxes to the vessel 

A new approach to the collection and extraction of 
fume particles from the exhaust gases was taken in 
the design of this plant. The solution of this problem 
for which there was no practical solution up to this 
time, called for much experimentation and research 
which was carried out on the various pilot sized oxy- 
gen steelmaking units operated. The production 
size unit consists of a brick lined and water cooled 
hood which draws off the fumes directly from the 
vessel and depends on excess air to keep the temper- 


f the gases below 1500°F. The gases are led 


atur 
ature Vi 


nto spec ially designed wate! spray units which ex- 


haust the gases to the atmosphere at less than 140°F 


OXYGEN STEEL PLANT 
Aopitions SySTEM 


Fig. 2—One mon can operate the oxygen stee! plant odditions 
system which wos designed to provide flexibility and accuracy 


im chorging fluxes 
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General view of vessel with cross-section shows linings 
te of 300 heats appeors possible on a single lining 
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The problem of transporting the ingots from this 
new melt shop to the hot mill called for some new 
thinking. The distance between the two plants is 1.4 
miles and since two separate property locations were 
involved the use of rail transportation would have 
seriously tied up the continuous flow of ingots to the 
mill which is one of the operational benefits to be 
gained when using this new type of steelmaking 

To solve this problem a special insulated and 
covered ingot truck was designed and built and the 
operation using these trucks has been virtually 
trouble free. Average time from finish loading to 
start unloading the ingots has been 9 min. Only two 
trucks are in service at any one time and one truck 
can take half a heat of ingots. Delivery to the mill is 
at an even rate and soaking pit fuel consumption is 
down by over 400,000 Btu compared to what it was 
when all steel was made on the same property loca- 
tion as the hot mill and ingots delivered by rail 

For the handling of slag a self dumping truck was 
adopted which is used to handle slag pots in a num- 
ber of plants in the states. About 30 slag pots are in 
use at one time there being enough to require the 
ervices of the truck only on the day shift. The slag 
pots are made of steel with a capacity of 100 cu ft 
and will hold the slag from one heat 


Vessel and Lining 
direct copy of the vessel 
Dofasco vessel is slightly 
ars ein with a diameter of 14 ft 
4 general vie » vessel is shown in Fig. 3. The 
permanent lining is magnesite brick backed up by 


fire clay brick. The working lining is made up 


principally of tar-dolomite brick with a backing of 


rammed tar-dolomite with a total weight of approx- 
imately 100 tons. This gives a working volume of 


1150 cu ft which increases to approximately 1650 at 


the end of a campaign. Based on a 45 ton charge, the 
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Fig. 4—Graph shows the comperison of oxygen steelmaking 
vesse! cycle for present Dofasco shop with optimum possible 
with added facilities and heavy scrap 
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Fig. 5—Dofasco’s chorging boxes are 160 cu ft, and no metal- 
lurgical difficulty is experienced in using any type of scrop 
from the lightest up to full sized ingots. 


depth of the bath will vary between 42 and 30 in 
from first to last of the campaign. It is, perhaps, 
early to rate the vessel as to charge capacity, but at 
this time, a little over 45 tons of metallic charge is 
averaged. The vessel has operated with as much as 
50 tons of metallic charge. It is reasonable to expect 
that as the campaign progresses on each lining, 
larger charges can be accommodated 

After three months of operation, 250 heats are 
realized on a lining. A life of 300 heats appears pos- 
sible. Present performance is, therefore, giving a 
dolomite consumption of 20 lb per ton of ingots 
The refractory cost is appreciably lower than the 
refractory cost in the open hearth 

The steel producing capacity of the Dofasco size of 
oxygen vessel should not be judged on the basis of 
the production capacity of the new melt shop. It 
must be remembered that the steelmaking capacity 
of this shop is limited in the first instance by the 
amount of iron available from the one blast furnace 
In view of this limitation, the shop, at this stage, 
has the minimum in crane service to allow for an 
average heat time of approximately 50 min which 
is actually a faster cycle than is required to handl 
the 900 tons of available hot metal. Fig. 4 compares 
the best average heat cycle possible in the new shop, 
with that possible in a shop provided with an un- 
limited supply of hot metal and the necessary crane 
service. The only difference between the 45 min 
cycle and the ideal 34 min cycle is the charging time 
The two Austrian oxygen steelmaking plants realize 
this fast cycle 

One other factor determines the maximum pro- 
duction rate and that is, the type of scrap used. At 
Dofasco, only purchased scrap has been charged to 
the vessels except, of course, for the small amount of 
ingot floor scrap which occurs. At Linz and Dona- 
witz, the scrap usec is almost all heavy mill scrap 
By contrast, Linz requires only two partly filled 
charging boxes of scrap per heat: Dofasco average 
three full boxes. By contrast, their boxes are 80 cu 
ft capacity; Dofasco’s are 160 cu ft. Dofasco has, 


however, had no metallurgical difficulty in using any 
type of scrap from the lightest up to full-sized 


ingots. The average bulk density weight is 50 lbs per 
cu ft. The charging of the vessel is shown in Fig. 5 


Control of Temperature 


Control of the bath temperature is, of course, 


governed by the percentage of scrap used. The per- 
cent scrap required is primarily 


influenced by the 


fluctuation of the silicon and the temperature of the 
blast furnace metal. Carbon, manganese, and other 
elements do have an effect but are not as strong 
variables as the first two mentioned. Since it was 
planned to operate without the levelling effect of a 
hot metal mixer, it was decided that a check on the 
silicon analysis of each charge of hot metal was a 
necessity to give accurate control of temperature and 
slag analyses. An automatic spectrograph was in- 
stalled for this purpose and a silicon check can be 
obtained between pouring and charging the ladle of 
hot metal. 

The analyses of the blast furnace hot metal aver- 
ages out as follows: C, 4.40 pct; Mn, 1.30 pct: P, 
0.125 pct; S, 0.025 pct, and Si, 1.20 pct. This is the 
same analyses of iron that is used in the open hearths 
and is quite typical of that produced by many 
American furnaces, with the exception that the 
phosphorus content is probably lower than average 
Operations have been conducted with iron running 
up to 0.180 pct phosphorus without having any 
trouble with high residual phosphorus contents, Ex- 
perience was also gained in operating with iron 
having as low as 0.50 pct silicon and as high as 2.00 
pet silicon with no difficulty 

In Fig. 6 the general relationship of the percentage 
scrap in the charge to the percentage silicon in the 
hot metal is shown, and this is based on actual ex- 
perience in operating at a rate of approximately one 
heat every 55 min. If the vessel was operated at the 
optimum rate shown in Fig. 4 the plotted line in 
Fig. 6 would probably move to the right by 1 to 2 
pet (scrap charge). If this graph is compared with 


PCT MARGE 


Fig 6—Graph shows relationship between percentage of scrap 
in charge to the percentage silicon in the hot metal. Date 
bosed on experience in operating at a rote of approximately 
one heat every 55 min 
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Fig. 7—Histograph of residual elements occurring i 100 
heats from Jon. 10 to 15, 1955 shows thet manganese over 
age is influenced by blost furnoce manganese 


Flux and Slag Control 


the flux ¢ 


Control of Final Steel Analysis 


nearly 
which 


JOURNAL OF METALS, APRIL 1955 


the maximum allowed as a residual. The average 
figure is close to 0.011 pct, and 0.010 pct can be held 
as a maximum on special order. Assuming that the 
slag has the correct V ratio and is fluid enough, the 
FeO content is the controlling factor in insuring 
control of the phosphorus 

Sulphur averages about 0.024 pct in the bath and 
is under good control. Lower sulphur residuals can 
be obtained with an increase in the lime addition 
Actually an appreciable loss in sulphur is realized 
in tapping and final sulphur is averaging close to 
0.021 pet 

The tramp residuals, nickel and copper, are some- 
what lower than obtained in the old open hearth 
peration. If rolling mill scrap were returned to the 
vessel, these residuals would probably be cut in half 

The nitrogen content is of course dependent on the 
purity of oxygen used. Operations have been con- 
ducted with an oxygen purity of 99.4 pct or better, 
and residual nitrogen has been 0.0025 pct or less 
When operating for a short period with 99.2 pct 
average purity the nitrogen residual was approxi- 
mately 0.0035 pct 

Residual oxygen obtained in the steel with the 


practice is a little lower than obtained in the 


hearth steel. This is shown up by the lower 

um addition required in the ladle. About one 

aluminum is added than in the old open 

tice. This mav be due in part to the 


residual manganese, but to a greater degree 
it is due to the somewhat lower FeO content of the 
lag. A narrower! } of FeO in the slag ] 
more possible than in the open hearth 
At this stage a full list of all the types of 
be made with this new process is 
vail To date, all the low carbon rimmed and 
mechanically capped grades required by the mills, 
have been supplied. Skelp and other rimming grades 
been made for hot rolled products up to 
Carbon and also killed grades up to 0.20 
pet carbon 


Conclusion 


In starting any new plant, not to mention also a 
relatively new process, the operator expects to go 
through a breaking-in period in which a shake down 
of mechanical and design problems must be made 
This was true also in this new shop. But in looking 
back at the first three months of operation from a 
metallurgical and steelmaking point of view, very 
little trouble was encountered in obtaining a first 

steel product from the new plant. Credit for 

is given to the extensive pilot plant operation 

was run prior to and during the planning and 
construction of the new shop 

Although it may be premature to summarize the 

de- 
sign of steelmaking shop which has been operating 
a little over three months, certain benefits which 
have been derived from this new steelmaking 
process do stand out: A—much more even flow of 
steel has been realized to the hot mills with an ap- 
preciable savings of fuel for reheating; B—-steel is 
made which is much more uniform in its perform- 
1 cold rolling and annealing; C—steel made is 
as good as any which can be produced in the 
open hearth furnace and which, in certair 

: ‘ly superior to the open 

flexibility is maintaine 
making in adding this new process 
electric furnaces 
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Practices have been developed which permit usage of open hearth slag with no adverse effect on finished steel analysis. 


Use of Open Hearth Slag in Blast 


Furnace Results in Recovery Economies 


by Edgar B. Speer 


PEN hearth operators agree that a basic hot 
metal having an analysis of 1.20 pct max Si, 
0.030 pct max S, 0.200 pct max P, and 2.0 pct max 
Mn performs best in the conventional stationary 
furnace. Unfortunately, there are few steel plants 
which have both the raw materials and iron pro- 
ducing and auxiliary facilities to produce consist- 
ently a hot metal to these specifications from cast 
to cast 
Those plants not having the necessary low silica 
and low sulphur raw materials experience wide 
swings in silicon and sulphur analysis as well as 


E 8. SPEER is Assistant General Superintendent, Duquesne 
Works, U. S. Steel Corp. Duquesne, Po. This paper will be pre- 
sented at the AIME Blost Furnace, Coke Oven and Rew Materials 
Conference, Philodelphic, Apr. 18 to 20, 1955 


iron temperature in attempting to produce iron to 
these specifications. It is advisable for these plants 
to reconsider the iron restrictions and to base the 
determination of chemical and physical restrictions 
on: A ls available to the 
blast furnaces; and B—most economical burden bal- 
ance of these raw materials which will produce an 
of silicon, sulphur, and 


analysis of raw materials 


iron with a consistent analysis 
physical temperature from cast to cast 

An open hearth furnace actually performs best 
when charged with ore, limestone, scrap, and hot 
metal of a consistent analysis and charge weight 
This type of charge affords the open hearth operator 
complete control of the furnace which results in 
A—proper flush, B—consistent carbon at melt from 
heat to heat, C—adequate bath temperature late in 
the lime boil or early in the working period which 
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Fig. 1—Effect of open hearth slag charge on biost furnace 


burden requirements is shown 
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Fig. 2—Graph shows blost furnace iron analysis with high 
slog charge for various time periods 
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total available quantity of open hearth slag has been 
completely consumed in the blast furnaces. This 


peak occurred at 66 pct hot metal to ingots in the 
ypen hearth and 450 lb of open hearth slag per ton 


yf iron produced in the blast furnaces 

The open hearth, with a product mix of: 29 pct 
arbon hot top, 17 pct alloy hot top, 8 pct killed 
carbon B.E.D., 36 pct semikilled, 9.5 pct ] 
Carbon Mechanical Capped, and 0.5 pct 10 C 


ar- 


bon Rimmed produced the slags given in Tables I 
and Il 

Fig shows the effect of open hearth slag on the 
burden requirements of the blast furnace and, Fig. 2 
shows the effect of various amounts of open hearth 
lag on the iron analysis. The 450 lb of slag per ton 
it 31 pct metallics is equal to approx 280 Ib of 
re equivalent. Of special interest is the fact that 
i decrease of 50 lb f coke per ton of iron res ilted 
i ng the use of 450 Ib of slag per ton. This should 
not be attributed to the use of open hearth slag in 


the blast furnaces: changes in grade of coke and re- 


Fig. 3—Effect of slag usage on iron and steel chemistry 
shows thot the phosphorus in the steel did not increase above 
the previous level 


juced wind rates actually caused the decrease. The 
tstanding fact that the coke consumption was 
educed in spite of the high open hearth slag con- 
imptior A replacement of 325 lb of stone id 
dolomite per ton was obtained by using 450 lb of 
ag per ton of iron produced 
Manganese pla a part in the elimination of 
jue to the formation of manganese ilphide 
tne ror adles while the ror s cooling This 
beneficial result of s.ag usage was very i I int 
f t means that while using a +1.0 pct sulphur 
coke t was no longer necessary for the blast fur- 


Month 

lose Fe Ma ALO cad 
24 53 487 20.18 2 6 69 1.00 
Fe 22.12 9 26 21.45 ia 24 69 6.35 1.18 
25.77 52 19 98 67 20 5é 44 123 
25.37 97 20 6 20.92 1.29 
M 26.69 20 86 4 9 42 4m 127 
25.54 12.65 20.08 “ 8 44 128 

J 22.7 968 20.02 69 24.14 65 13 
Apo 2198 1247 2006 58 2 2 42 
24.59 10.21 204) 414 21.46 25 
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Fig. 4—Sulphur per- 
formance at Du 
quesne Works from 
January through Au 
gust 1954, shows 
effect of open hearth 
slag use 
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JAN 


to produce a higher silicon iron in 


nace 


operator 

It was pos- 
produce an iron with an ap- 
proximate analysis of 1.00 pct Si, 0.030 pct S, 0.370 
pet P, and 3.0 pct Mn 


order to meet an 0.030 pct S restriction 


ble to consistently 


Melting Practice Effect 
open hearth standardized the 
ot metal, 33 pct scrap charge, 3 pct 


fol- 


The 


lows: 57 


charge as 
pet 


cold iron, and 7 pct ore 


This type charge is conducive to fast and full 
flushing practice esulting in the elimination of 
50 pct of the total phosphorus in the bath. It is also 
recognized that in order to control the balance of 


remaining in the bath, a suitable 


lime- ca ratio must be maintained and the slag 
must be highly oxidized, fluid, and active. Of further 
mportance the fact that the phosphorus in the 
steel did not increase above the previous level as 

hown in Fig. 3 
It was found that maintaining this type slag was 
best accomplished by working heats with roll scale 
Considerable experimental work being done in 
reducing the charge limestone from 100 lb per ton 
to 55 lb per ton and supplementing with burnt lime 
after flush at a rate of 40 lb per ton. These experi- 
ments have provided faster and more fluid flushing 
highe basicity of the working slag, less loss of 
n ganese to flush slag, lower total lime usage, and 

faster heat time 
Although the data are not complete, there are 
indications that when a reduced lime charge has 
been used. the residual manganese in the bath, for 
any given grade, has been increased as much as 

Table Il. Open Heorth Tap Slog Analyses, Pet 
Month 

Fe Ma Alo r 
“4 1854 454 7 58 
F 14 $8 475 464 £07 092 
M 16.7 45 ow 
A 6.72 18 48 19 7s 
21.19 5 14.67 17 82 £04 
35 7.74 #1747 464 «35 64 «(0.92 
800 416 2994 9.09 08 
Aug 86 5 498 5.55 4.76 14 
‘ ae 5 92 550 458 3748 7.44 97 


SEP 


the following 


residuals, as follow 


30 carbon 


30 pet. Individual heats tapped in 
ranges have had 
10 carbon, 14 


24 manganese 


manganes¢ 
manganese residual; 15 


esidual: and 30/35 carbon, 32 man- 


I 
ganese residual 

The 
hearth operator to change steelmaking practices for 
many grades. Where it 


a portion of the 


manganese residuals have enabled the open 


was formerly necessary to 


total manganese addition in 


the furnace. all of the manganese can now be added 


in the steel ladle. The combination of higher man 
ganese residuals and adding manganese in the st el 
ladle has resulted in a 19 pct decrease in man- 
Zanese usage 

Sulphur control in the open hearth using this 
type iron is no longer a problem. Hot metal con- 
taining higher manganese and lower sulphur sub- 
stantially aids in reducing the sulphur in the open 


hearth. Fig. 4 shows the 
January through August 


ulphur performance from 


1954 


Summary 

In the past, the use of such large quantities of 
open hearth slag in blast furnace burdens ha been 
considered undesirable. The subsequent use of such 
hot metal with higher phosphorus content in the 
open hearth furnaces required more careful con- 
trol of temperature and slag, and imposed, as wt l] 
certain blast furnace problems. However, the poten- 
tialities of its use were so attractive as to warrant 


Works, prac 


been developed which permit such usage 


a restudy. As a result, at Duquesne 
tices have 
with no adverse 
quality, meanwhile 


covery of metallic 


effect on finished steel analyses 


gaining the economies from re- 


and reduction in flux and man- 
Such a 


same extent at all plant 


ganese consumption practice may not be 


suitable to the 


Specifically, this practice does have the following 
advantages: A—Recovers metallics in the form of 
oxides in the open hearth slag, and one by-product 


is the metallic scrap recovered which | 


otherwise lost. B—Reduces the limestone 


of course, 


burden in 


blast furnace. C—Recirculates the manganese lost 
to the slag in the system, thereby Making po sible 
a substantial reduction in ferromanganese addition 
to the steel under a specially controlle d type of 


practice 
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Reserve's E. W. Davis Works Installs 


New Heat Hardening Process for Taconites 


Allis-Chalmers Mfg. Co. and Arthur G. McKee & Co. cooperated in 
this new approach to heat hardening of taconite pellets promising 
easy quality control, minimum breakage, and operating simplicity. 


S' t a new process for 
x rie 1c m taconite con- 
’ \ G. McKee & Co., 
" tion firr if 
iA Mi 
‘ he i mate- 
et nha 
McKee Co. { the Ri e Mining 
W. D W it > Ba 
I ted that this plant wi t around 
ey j at will turn out 
‘ 
I t of the new development 
) { the metals div. of 
| er of t ct ng 
4 it i ma 
ew meta ess 
‘ yn; ut tion of heat 
ase of qua t control 
perat t ee what is 
‘ i ct and simple dis- 
ths yuipment; and min- 
‘ f pellets t ause { sta- 
t tri ate i ying them throug? 
tw } that the rdvantage 
‘ ef? t atior processors of 


First step im the pelletizing ond heot hardening process 
« dischorge of bolls from belling drum to a vibrating 
screen where undersize is removed. Balls go to the furnace 


on troveling grotes, while undersize returned to the 
drum to oct as seed pellets 
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taconite concentrate, thus effecting cost savings not 
found in other agglomerating processes 

The development carries tremendous significance 
to the entire iron ore and steel industry. 

Minnesota taconite contains approximately 35 pct 
ron oxides, 5 pct iron carbonates, 20 pct iron sili- 
cates, and 40 pct gangue. After concentration and 
agglomeration, a product containing between 60 and 

iron is obtained, as against the 50 to 52 pct 
isually found in the direct shipping ore from the 
Mesabi range 

Several hundreds of tons of concentrate were pro- 
cessed into pellets in the small pilot plant at Carroll- 
ville, Wis., owned by Allis-Chalmers. Since Reserve 
Mining's much larger plant at Babbitt, Minn., start- 
ed February 1954, thousands of tons have been 
processed by the new method. This plant is capable 
of producing 1000 tons of pellets per day. The McKee 
Co. designed the pelletizing section of this plant and 
assisted in supervising its construction 

The new process is based on the utilization of a 
horizontal furnace, approximately 200 ft long, 
through which moves a 6-ft wide traveling grate 
loaded with pellets, plus auxiliary equipment for 
ball making or pelletizing. Ball making consists of 
continuously feeding concentrate into large rotating 
drums which rotate at a predetermined speed. The 
balls formed in the drums are approximately % to 
‘%-in. diam, contain about 10 pct moisture and the 
required powdered anthracite coal for burning 

These balls are fed onto the grate by a mechanical 
scillating feeder at the rate of about 50 to 55 tons 
per hr. The first stage is drying and preheating of 


65 p< 


the pellets; and then hardening in a combustion stage 
Pellets are ignited at a temperature range of 2300 
to 2400°F. Complete burning is accomplished by the 
propagation of the heat down through the 15-in.- 
deep bed at a rate of approximately 1 ipm. The 
molecular change in the concentrate generates its 
own heat, amounting to about 40 pct of process 
requirements. Large volumes of air are required 
Burning of the pellets takes place within approxi- 
mately a 30-ft section of the machine, the grate por- 
tion moving forward at the rate of about 30 ipm 
The machine is so designed that the retained heat 
in the burned pellets is recovered and utilized for 


drying and igniting the green pellets at the feed end 


the machine 

In order to facilitate handling, the burned pellets 
are cooled on the grate by pulling large volumes of 
cold air down through the bed. Pellets are discharged 
from the machine and screened to remove small par- 
loading for shipment by rail and lake 
development started out in a small 


ticles before 


The entire 


i 
4 
“ORES 

~~ . 


experimental pelletizing furnace in the laboratories 


of the Allis-Chalmers Research Div. From these ex- 
periments grew the pilot plant at Carrollville and 
from this pilot plant grew the commercial operation 
Pelletizing Operation at Pilot Plant 
Taconite concentrate goes first to a repulping tank 
where a metered amount of make-up water is added, 


| 
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Early experiments on 
the horizontal trav 
eling grote begon in 
the laborotories of 
Allis-Chalmers Re 
seorch Div G 
Lellep, who devel 
oped much of the 
heat transfer princi 
ples used in the 
horizontal traveling 
grate, is shown be 
tween two develop- 
ment engineers who 
worked on the project 


and repulping is done by two impeller agitators 
is pumped to a drum filter. The drum filter 
removes any excess, leaving approximately 10 pct 
moisture in the feed to the pelletizing operation 
Filter cake drops onto a belt conveyor that takes 
it up to a table feeder. Concentrates from the table 


feeder pass onto a belt conveyor that goes to the 


Slurry 


pelletizing drum. A small vibrating feeder meters 
additive which acts as a bonding agent to reduce the 
possibility of breakage when the concentrates are 
rolled into pellets, or balls 

The concentrates next go into the revolving pellet- 
izing or balling drum. Concentrates enter at the 
higher end and pellets are discharged at the lower 
end Acceptat le pellets are about % in. diam 

A vibrating screen under the discharge end of the 
balling drum 
returned to the belt feeding the balling drum 
entering the drum for the second time these pellets 


removes undersize pellets which are 
Upon 


act as seed pellets and keep the balling process going 

Correct size pellets pass across the vibrating screen, 
fall onto a conveyor, pa feeding de- 
vice, and enter the coal reroll drum. In the 
roll drum the pellets go through the same type of 
im, but here the powdered 


inder a coa 


coal re 


action as in the balling d: 


coal is rolled into the surface of the pellets 
Pellets then go to the heat-hardening furnace. An 


oscillating belt conveyor deposits an even layer of 
pellets across the full width of and to the full de pth 
of the grate pallets 


Pictorial flowsheet indicates process development at the 
Allis-Cholmers Mfg. Co.-Arthur G McKee Co. pilot 
plont at Corrollville, Wis. Several more commerciol size 
traveling horizontal traveling grates are scheduled for 
the E. W. Dovis plont 


Corrected table for Promises and Problems Posed by 
Vacuum Melting by J. H. Moore, JOURNAL OF 
METALS, Decumber 1954, p. 1368 


Table |. Room Temperature Charpy Strength 


Alley rite 
F ‘ 22 
4 
Fe 
Trad ‘ 
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Chalmette reduction plant of Keiser Aluminum & Chemical Corp. is the largest plant of this type in the U. S 


Carbon Materials Required In 
Electrolytic Reduction of Alumina 


by S. W. Martin and H. W. Nelson 


= INVERSION of imina to meta aluminun classified as raw materials in the production of 
it elect ytic reduction. In aluminum. The raw materials required in the 
, ‘ molten electrclytic reduction of alumina to aluminum are 
te i wiated i alu i oxy- shown in Fig. 2 
libe ted ge t with the f ret d cell i ‘termi 
he size of a prebaked anode cell is determined 
art it the anode na xtu f carbon by the electrolyzing current that is employed. Cur- 
and carbon monoxide \ithougn this might rents of 20,000 to 50,000 amp are commonly used 
ppe ‘0 De a simple reaction, the are nume AS The voltage drop across the cell is on the order of 
“ ju ua to 6 v and cells are arranged in series with about 
‘ Cnemi- 100 to 130 cells in a potline 
\ - There are two basic types of electrolytic cells 
te st pia tant ‘ nm this 
using either the prebaked carbon anodes or the 
. ted continuous Soderberg anode. The prebaked anodes 
nnecter 
- . ire carbon blocks measuring about 14x18x11 in 
‘ ‘ | ac} P nm the 
: Fig shows a typical prebaked anode and its addi- 
; tion to a pot. A multiple number, usually 24, are 
a ila ell j ea nich 
, - suspended in a single cell. The continuous self- 
+ ager ‘ baking anode, depending on the power which is sup- 
. a plied, varies in size and, in certain installations,” has 
effective contact area measuring 4x10 ft. Fig. 4 
ebaked rhe ire 
hows a potline in an aluminum plant 
rn the tne De periy 


Cathode Liners 


5S MARTIN end H W. NELSON are exsociated with the 


Research ond Development Dept, Great Lokes Carbon Corp Both fused cryolite and molten aluminum are ex- 
Morton Grove, Ill, This is am abstract of @ paper presented at the tremely reactive at the temperatures at which elec- 

AIME Annuol Meeting, Chicago, Feb. 14 to 1955 trolysis takes place. Therefore, the problem of a cell 
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<> TP carson anooe 


= 

TEN, ALUMINUM 

COLECTOR | CARBON CATHODE LINING 


ORE INSULATION 


Fig. 1—Diagram of typical aluminum electrolytic cell or 
pot shows the rectangular shell lined with carbon which 
forms the cathode 


container is of prime importance. The carbon lining 
of the cell provides a chemically inert container as 
well as a terminal conductor. Although it does not 
enter into primary chemical reactions, the carbon 
liner slowly erodes and also becomes contaminated 
with bath material. It has to be replaced periodi- 
cally, and a period of roughly 1000 operating days is 
considered good service 

The cathode is made by ramming and tamping a 
hot carbon paste in the cell and subsequently baking 
out the pitch binder volatile constituents into a 
monolithic carbon liner Another method is to join 
preformed, prebaked carbon blocks together with 
carbon cement. Wleugel and Bockman’ have re- 
viewed the significant factors involved in designing 
a liner and have also analyzed the problem of cor- 
rect thermal insulation of bottom liners for an alu- 
mina reduction cell 

It is generally recognized that a carbon liner o1 
cathode should possess the following properties 
A—Good electrical conductivity; B—Low porosity 
(high density) in order to minimize the absorption 
of bath material by the liner; and C—Adequate 
hardness to resist the erosion which takes place 

A considerable amount of development work has 
been and is currently being carried out on cathode 
pastes for rammed liners. Materials such as petro- 
leum coke, beehive coke, foundry coke and calcined 
anthracite are used together with coal tar pitch 
binders. A typical formulation is: 25 to 42 pct 
calcined anthracite, 59 to 42 pct pulverized metal- 
lurgical coke, and 16 pct coal tar pitch binder 


CARBONACEOUS 
mane t CALCINED PETROLEUM COKE 
| 000 LBS ore 
+ 
CRYOUTE SO-60.8S TAR PITCH BINDER 200 L8S 
J 
ALUMINUM FLUORIDE METALLURGICA COKE 
70-80 5 CALCIMED ANTHRACITE 
POWER 17,500 COAL TAR PITCH BINDER 
L 
ALUMINUM SMELTER 


ALUMINUM 2000 LBS 


| 


Fig 2—Flow sheet illustrates the inorganic and corbonoceous 
row motericis required in the electrolytic reduction of alu 
ming to cluminum ingot.” 


In fabrication of the cathode, the hot paste is 
tamped, (similar to bituminous paving) against a 
plywood form which separates the powdered insu- 
lating material and the steel shell. The paste is also 
tamped around iron contact bars which conduct the 
current into the pots. When the desired shape is 
obtained, the lining is covered with a layer of coarse 
carbon aggregate. An anode is lowered to a point of 
contact with the crushed aggregate and the current 
applied. In this manner, the pitch volatiles are re- 
moved by heating to a temperature of 600° to 800°C 
at a controlled rate 


Preformed Cathode Liners 


Another method of preparing a carbon lining is to 
join prebaked carbon blocks together with a car- 
bonaceous cement. These blocks are preformed by 
extrusion methods employed in the manufacture of 
graphite electrodes.” * A variety of shapes are pro- 
duced to meet exacting dimensional and physical 


Fig. 3—A typical preboked anode is added to a pot. A 
multiple number, usually 24, are suspended to a single cell 


specifications. For example, grooves are provided 
for collector bars, and side blocks with a tapered 
shoulder are made to conform to the cell cavity. The 
size of the blocks vary depending on the cell dimer 
sions. Common sizes are 16x26% in. in cross-sectior 
and the lengths may vary from 36 to 60 ir 

Since these products are baked in gas fired fur 
naces, which permit the highest degree of control 
in this critical operation, a dense, superior structure 
is achieved in the prebaked cathode. Typical physi- 
cal properties obtained from the Great Lakes Car- 
bon Corp. are given in Table I 


Table |. Physical Properties of Typical Preboked Cathode Blocks 


Apparent density. per som 1.60 
Resist ty, 00017 
Modulus of ture. ps gitudin 000 
Modulus of elasticity. ps gitud 


APRIL 1955, JOURNAL OF METALS—54! 


| 
| 
| 
wets 
= 
| 


$40-—JOURNAL OF METALS, APRIL 1955 


Fig) 4—A_ potline 
consists of electro 
lytic cells or pots con 
nected in series. Cur 
rents of 20,000 to 
50,000 amp are com 
used 


monly 


Anodes ibject to rigid specifications. This material along 
, im | ' npose igid mpositional with coal tar pitch binder is processed, in so-called 
‘ +} lumina. bath mate snd carbon plants within an aluminum smelter, depend- 
M at - ‘ r cor ing on whether the installation is designed on the 
a prebaked or continuous Soderberg anode 
ed Me re ~~“ ae » a purity of 99.0 The prebaked anode is a hard block of dense car- 
0 . eferred to a minum of bon with an insert in the top to accommodate a 
, + it a id etal that metal connection. Typical properties of a prebaked 
‘ , ight | jucts referred to as 2S inode are given in Table Il. Molten iron is poured 
loweve ' nductor mate metal into the cavity in order to anchor the steel connect- 
9 t le purity is spe ed ing stub. Copper bus bars are then joined to the 
nm. that } received universa teel stub. The unit is then ready to be connected to 
eptance ed petroleum coke the aluminum pot when needed 
; caref elected and processed The Soderberg electrode is a continuous, self- 
baking anode, which is prepared from green elec- 
trode paste and is baked by heat gs nerated in the 
Bai rer pot. There are essentially two methods employed 
for conducting current to the cell. One involves a 
. horizontal stud system; the other utilizes a vertical 
ANODE t A s = horiz yntal stud 
; Soderberg system is shown in Fig. 5. Green carbon 
by paste is poured, while hot, into a form made of sheet 
| aluminum at the top of the anode. The bath section 
of t? inode is consumed and therefore necessitates 
ome a periodic lowering into the cell. The current is trans- 
' mitted to the anode by means of contact studs which 
are introduced into the plastic paste above the bak- 
| ing zone. The contact studs remain imbedded in the 
, electrode throughout the downward movement and 
— studs in the lowest position are extracted peri- 
dically so they do not enter the bath. Depending 
ym the type and date of installation, current loads 
y ee ee vary from 30,000 to as high as 100,000 amp 
; Prebaked Anode Carbon Plants 
“> | on Prebaked and continuous anodes are made in the 
i | ’ . ' Y, cart lept. which is an integral part of every re- 
juction plant. The principal steps in the manufac- 
iv 
WS CATHODE Table Properties of Preboked Carbon Anodes 
+> 
Re ' ty. g per cu cn 2 Om 20 
~ 3 
Fig. $—Schematic diagram of horizontal stud Soderberg ¢ 
system illustrates thes type of continuous selt-baking anode 
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gives the principal 
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ture of prebaked anodes are shown in Fig. 6. These 
are sizing of calcined petroleum coke aggregate, 
weighing, mixing aggregate and binder, pressing 
and baking.” Specifically, calcined petroleum coke is 
first crushed in a hammer mill and the particles are 
sized by means of a vibrating screen. Each size is 
discharged to an individual bin above the weigh 
floor, permitting gravity flow into weighing hoppers 
Fine particles from the crushing and screening 
operations are passed through a continuous ball 
mill which further grinds the fines to a powder 
Coal tar pitch binder is received in solid form and is 
crushed to — 4% in. sizes, which is also stored in bins 
above the weigh floor 

Anode production is essentially a batch process 
Each batch of coke-pitch mixture is weighed sep- 
arately into a hopper car, the discharge of which is 
dumped into a steam jacketed intensive mixer. A 
typical formulation consists of 83 pct carbon aggre- 
gate blend and 17 pct coal tar pitch binder. Proper 
coating of the coke particles with pitch binder is ac- 
complished in about 1 hr at temperatures of 140° to 
160°C which conditions are largely dependent on 
the batch size, pitch melting point, type of mixer, 
etc. At the end of the mixing cycle, the paste is dis- 
charged onto a belt conveyer on which it is cooled 
to approximately 120°C prior to pressing. A 750 ton 
hydraulic press stamps out prebaked anodes at a 
rate of 10 blocks per min. These are transferred to 
a pit type baking furnace, where the so-called green 
anode undergoes a 6 to 7 pct weight loss which con- 


COARSE PARTICLES 
| 
WED 
PETROLE COME 
svosase 
weree 


Cast 
Fig. 7—Carbon plant for production of Soderberg past for 
self-boking anode is shown. There is no boking or press 
ing operation 


CRUSHER 


Part) 


VIBRATING 
SCREEN 


MOLDING PRESS 


verts pitch binder to pitch binder carbon. Baking 
cycles vary from plant to plant but usually involves 
about 140 hr for heating to 1000°C and a similar 
amount for subsequent cooling 


Soderberg Paste Plant 

A prebaked anode plant and a Soderberg paste 
plant are essentially the same in principle but differ 
in the number of process steps involved. In Fig it 
is evident that continuous anodes eliminats 
necessity for baking and pressing operations. The 
paste from the mixer is transferred and discharged 
directly onto the tops of the individual anodes. The 
carbon aggregate size distribution and pitch content 
of a mix differ in consistency from that usually 
made in a prebaked anode plant. A typical com- 
position of Soderberg paste involves 72 pct aggre- 
gate blend and 28 pct liquid coal tar pitch binder 
Mixing conditions in a Soderberg plant are not es- 
sentially different from those given in the prebaked 
anode process 


the 


References 

B. B. A. Luzzatto: Reflections On the Electrolytic 
Cells Used In the Production of Aluminum. Trans. AIME 
(1950) 188, JouRNAL or Metats (January 1950) p. 105 

*T. G. Pearson and J. Waddington: Electrode Reac 
tions In the Aluminum Reduction Cell. Discussion 
Faraday Sox 1947 Nx ] p 307 

Aluminum, Past, Present, Future. Reynolds Metal 
Technical Advisor 1, Reynolds Metals Co., Louisville 
Ky., p. 1 

*R. Laing: How Pacific Northwest Contractors Re 
build Great Aluminum Potlines. Pacific Builder and 
Engineer (March 1947) p. 52 

J. Wileugei and O. C. Bockman The Problem of 
Correct Thermal Insulation of Bottom Linings of Alu 
minum Furnaces. Journal Electrochemical Soc. (1954) 
101, No. 6, p. 145 

*Aluminum Go Around. Chemical Week 1954 
No. 8, p. 93 

"R. N. Hader, B. W. Gamson and B. L. Bailey 
Graphite Electrodes. Industrial and Engineering Chem- 
istry (January 1954) 46, p. 2 

*C. L. Mantell Industrial Carbon (1946) 2nd Ed 
Van Nostrand. New York 

*The Carbon Core of Mead. The Permanente News 
(August 1948) 6, The Permanente Metals Corp., Oak- 
land, Calif. p. 6 

“I. Bloch: Survey of Industrial Carbon Requirements 
of the Pacific Northwest (June 1949) Report to Pacific 
Northwest Field Committee, U. S. Dept. of Interior, 
p. A-5 


APRIL 1955, JOURNAL OF METALS—543 


APR 
| 
¢: 
a: 
\ 
=| | 
52 
Mat 
= 
war 
L 


UF 


i ‘ 
‘ 
ate 
‘ 
the 
} 
ie 
‘ 
i i nange 
ex the 
‘ 
‘ 
+) 
ha ‘ 
bys ‘ picture 
‘ t 
te 
‘ 
by 
‘ ‘ 
‘ ‘ tee 
xist it 
‘ are 
+> new nterest A 
hearth. T? 


C. F. GOODEVE is Director 


METALS, APRIL 


lron and Steel Industry Progress 


Forecast for Next Decade 


by Charles F. Goodeve 
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verter, but it is important to give the old dog a new 


name. Challenge from the converter is a real one 


Rolling Mills 


There is no indication of a major change in pri- 
mary mills as far as the heavy steel industry is con- 
cerned. There will be great improvements in con- 
t howeve and by the use of position control 
apid operation of the screwdown gea now possi- 
ble giving precision and much faster operation 

Continuous casting is now firn installed in all 
part fi the wo 1on an entire reliable basis. The 
olems Of qualit of product and reliabD ty of 
peration have been succe fu overcome In 10 
yea! time, a large proportion of the more ex- 
per ve steels will be produced by continuous cast- 
ing and will not be rolled in a primary mill 

In the secondary mill, it is to be hoped that the 
witchcraft of roll design will become a s« Sci- 
entists are now getting to know what happens when 
rolling squares and rounds, but not sections. Ths 
extrusion methods of the nonferrous industry may 
find a still bigger place in steel manufacture 


Equipment for Industry 
Methods of control are best considered by relating 
them to: A—the operator of the machine, and B 


the manager controlling his plant 


The modern crane cab is an example of design 
based on the operator's needs, but it is remarkable 
that foot operated controls have developed so slowly 
Use of hydraulics is increasing because hydraulic con- 
trols have low inertia and give positive positioning 


The manager is entering the white tape era in 
which information comes in on a tape and is ana- 
lyzed electrically In the future, orders, wages 
sales, and general records will be handled by these 
electronic brains with a minimum of labor 

Modernization of transport is long overdue, and 
with redesign of highways, there will be cheaper 
deiivery of products. The railways will have to 


I 
meet this competition and must become much more 


Statistics showing improvements in fuel efficiency 


since the wal not inspiring, particularly those 
howing the ney with which fuel is used in 
making pits at red heat has, of course, a low 


conductivity, and the principle of induction heating 
for topping up the heat of blooms and billets is a 
good one 

The future of oxygen in steelmaking depends on 
getting rid of fumes. There must be active steps t 
eliminate smoke, dust, and fume from all sources 


but one cannot be very optimistic about making 


more than a modest reduction in the emission of 


oxides of sulphur 


Anatomy of the O 


PPORTUNITY to pay tribute to the memory of 
Henry Marion Howe is a strenuous 
assignment as well as an honor. Upon recalling 
Howe lecturers and lectures of the past 25 years, 
glancing over the list of those earlier, and re- 
Howe's I arrive at several 
Many lecturers either worked under or 
Howe. 2—It is virtually impossible 
to picK a subject on which Professor Howe did not 
touch. 3—There is precedent for a technical paper 
based upon pursuit of a single subject. 4—There 

lectures and reading lectures 
the subject field 


Professor 


reading books, con- 
clusions l 


Knew Professor 


have beer li 
There is solid comfort only in 2 
wid Ope n 

yot know, nor even ever saw, Professor Howe, 
so can supply no fitting reminiscence. As a college 
student I was dimly aware that he counted among 
the giants. Fuller appreciation of his stature came 
with reading his books and papers, growing ac- 
quaintance with 
intrinsic dignity of the climax of the Annual Meet- 
ing, beginning at four o'clock of a Thursday after- 
noon in the auditorium of the Engineering Societies 

i in New York 


producing the technical paper sort of thing, 


some of his associates, and the 


is my lot to have*reached an age and assignment 
ich that to do so would be to filch information 
rom those who did the work and whose story is 


rs to te 


10! 


the chosen few so highly expert at expository 
] paper 
that reads ough it would also have listened 
well. One of his tricks was the free use of words 
not ordinarily part of the technical 
provided that such words were likely to communi- 
cate most precisely what he had in mind. How 
wonderful it would be for all who must read reports 
by the ton if ability at exposition could be taught 


writing that could produce a lecture o1 


vocabular y. 


with the effectivens open, say to differential cal- 
Perhaps Professor Howe should be required 


reading even if for no other reason than to 


culus 
college 
prove that technical writing need be neither dull 
nor diffuse 


My assignment is clearly still strenuous. Another 


J}. S. MARSH, Member AIME, is Assistant Manager of Research, 
Bethlehem Stee! Corp, Bethlehem 

TP 4007C. Manuscript, Feb. 8, 1955. Chicago Meeting, February 
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earth 


Table |. Stee! ingot and Casting Production in the United Stotes, 
1953 


Process Net Tons Pet 


90 827,729 S944 
646 004 0.58 


100.473.4823 90.02 
855,705 3.46 
260.191 652 


; 
7 


111,608,719 100.00 


point to consider is the fact that metallurgy is now 
so tremendously diversified that hope of finding a 
topic of universal appeal is negligible, even if one 
were competent enough to be permitted free choice 
That which compromise 
composed of necessity and of the obligation to 
attempt to avoid boring to slumber those of you 
who are not especially interested in the general 


follows is, therefore, a 


subject chosen 
The Iron and Steel Div. is now essentially a 
process metallurgy division, heavily concerned with 
the smelting of iron and the making of steel. The 
American Iron and Steel Inst. figure for present 
steel capacity of this country is 125,828,310 net tons 
how this is divided among processes is indicated by 
the production totals for 1953, shown in Table I 
The glamor girls and boys make the 
and so it is with steelmaking processes 


an Antarctic Daily B igle 


front page 
If there is 
it undoubtedly has car- 
ried stories of revolutionary development, such as 
oxygen processes and vacuum melting, and storie 
of the incomparably rosy destiny of electric arc 
melting. All such certainly have their place and 
thei is the sturdy and old 
reliable open hearth that accounts for the bulk of 


future; meanwhile, it 


production reported back on the financial page, and 
it is the old reliable that is most likely to continue 
to account for the bulk for some perfectly sound 
raw material, technologic, and economic reasons 
This, plus the fact that next year marks a cen- 
tennial (for it was in 1856 that Frederick and 
William Siemens conceived the regenerative open 
hearth), is reason enough to talk about open hearth 
furnaces, but is not the real one. The real reason is 
that in some years of association with open hearths, 
I have accumulated——in addition to a genuine liking 
and respect for them—certain odds and ends of fact 
and fancy that this lecture provides a unique chance 
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to recall. Further, this is also an opportunity to re- 
way 


at we find intensely interesting and instructive 


inasmuch as th to be me about parts of fur- 
naces, their behavior, and their functions, the tern 
am y seer ipproy ate, although more descrip- 
tive might be de-lines, side-lights, and reflections 


General Structure of the Open Hearth Furnace 


I fresh the memory of those not in frequent 
With the pe hearth furnace Fig ] now 
at epresentation of its principai part and 
itive t i ar i kk gi- 
id ectior fk ng direct hown from 
ght t ef n practice, firing direction reversed 
it ‘ 4 ina f 10 to 15 mir juratior 
eve g the flow direction arrows 
The ng t tating the nes 1, 2, and 
4 ind gent ang inasmuch a 
tr generat are ordina y unde the charging 
air ente at |, passe nto 2 for preheating 
f neat n the fantail 3 and iptake ) 
mbust zone 9 th igh the 
r A tr | er st the 
le 4 ive tr the eft-hand 
re Ké yt thie t K The egenera- 
[a m tr hecker- 
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some WOrkK in progress 


cannot be successful, simply not enough tempera- 


ture is developed. The extraordinary achievement 
of the Siemens hinges on just this fact: by devising 
a scheme to preheat combustion air by means of 


waste-gas heat, they made steel melting possible 
Preheated air is thus the crux of the process, a fact 
always appreciated by some, but seemingly per- 
ceived but dimly by others. Some years ago, we be- 
‘r4urious about quantitative details and so set 
out to measure some air temperatures. As results 
accumulated, an unexpectedly good correlation be- 
tween air temperature and heat time began to 
with indication for our particular furnaces 
that each 100°F of additional preheat meant about 
45 min less heat time. Here was something that 
everybody could understand; the simple eloquence 
of a single chart was vastly more convincing than 
thousands of words. And, as soon as it was demon- 
trated on operating furnaces that high air temper- 
ature is not possible without low air leakage, it was 
y to argue the merit of utmost 
ugging and sealing of leak spots, 


aownstalirs 


came 


emer ge 


no longer necessar 
vigilance at the pl 
eC laily 
It is to be understood that we were under no 
illusion about uncovering any new principle of fur- 
nace operation. We were frankly at first startled 
and admittedly gratified—by response to the work, 
but then that something had been accom- 
plished having nothing to do with initial objective, 


and something which 


realized 


re-emphasized an old lesson 


The technically minded person dabbling in anything 


© eminently practical as operation of an open 
hearth furnace is likely to lead a lonely life if he 


understand and appreciate the operator's 
mode of thinking and his language and if he cannot 
It is the differ- 
ween ergs per degree and tons per hour 


Boltzmann’s constant is indeed useful, 


ranslate thought into that language 


but tons per 


hour pay off directly. In this sense, the real worth 
yf the velocity thermocouple is that it translated 
the primordial open hearth principle into terms of 
mmediate reality 

Some subsidiary observations turned out to be 
iseful in a better understanding of the general 


structure and function of the open hearth furnace 
For example, opening a checker chamber peephok 
a charging door invariably showed at once as an 


effect on air temperature in the uptake, as did such 


ver as ore and hot metal adadit 

a ; some effect on gas flow, either from increased 
volume by inleaking air or from bath reactions. By 
themselves, such observations were not of much 
importance, but collectively they imparted to user 


Fig. 1—Schematic representation of the 
open hearth furnace shows principal ports 
and their relative positions, drawn as on 
unfolded longitudinal section. Firing direc 
tion is shown from right to left, although 
in proctice it is reversed of intervals 
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of the velocity thermocouple an unexpected skill, 
namely, the ability to diagnose troubles of ailing 
temperature pattern 


furnaces purely from the air 


For example, such items as excessive air infiltration 
and improper combustion could be detected quickly 
if the trouble was air infiltration, the place of occur- 
rence could be deduced with considerable certainty 
Perhaps it will have been noted that everything 
bout the open hearth furnace involved in per- 
formance of its principal function sooner or later 
involves flowing gas. However, before succumbing 
to the inevitable, to be considered is the burner! 
which produces the flame which supplies heat and 
which itself is a heavy contributor to gas flow 
Burners 

Although the first open hearths were fired with 
producer gas, preheated in its separate regenerative 
ystem, and although producer gas firing exists to- 
day, these remarks apply either to liquid fuel or 
liquid fuel in combination with gas under pressure 


Since the introduction of liquid fuel, a vast num- 


be f burners have been built or at least designed 
I n ence, each consists of an atomizer, a nozzle 


which may be merely the end of the burner pipe), 
and a protective envelope. In detail, burners range 
from simple fabrications of steel pipe to complex 
aggregations that would do credit to Rube Goldberg 
Some carry extra piping for introduction of fuel 
gas or oxygen. The purpose of all, of course, is to 
produce flame 

Probably as old as the use of liquid fuel is the 
knowledge that flame can be made soft or sharp by 
control of atomizing agent, usually steam. Sudden 
awareness one day that change from soft to sharp is 
abrupt rather than gradual set off some musing that 
became excuse enough to look further into the 
matter. Writers on the open hearth, whether opera- 
ors or combustion experts, often had something to 
say about the necessity, or at least desirability, of a 
rner but seldom gave any clear indication of 


what constitutes the good, so consequently were not 
4 


muc neip 
Inasmuch as there is little flexibility to full-size 
units, even if installation of such could have been 


arranged in wartime, the decision was made to ex- 


periment with models constructed from glass and 
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copper tubing. Ten gallon cans of oils of graded 
viscosity, a long compressed air hose, and an empty 
lot completed the equipment. An afternoon of 
squirting was most instructive 

1—The oil spray, like the flame, could be made 
soft or sharp by control of atomizing air flow 

2—The spray was insensitive to atomizer design; 
in fact, an open end oil tube extending almost to the 
nozzle worked about as well as any 

3—The spray envelope depended mostly, if not 
entirely, on the size and shape of the nozzle 

Disenchantment with the gaudier devices set in, 
even though there was no proof yet that the oil 
spray portrayed well enough the more complex 
flame of the open hearth burner, However, it was 
that same wartime which provided the chance to try 
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Fig. 3—Diagraom shows typical examples of the effect of fur 
nace pressure on waste gas and air velocity in the down and 
uptokes 


Fig, 4—Effect of 


opening of charging | ‘ — 
doors on waste-gas c 
ond air velocity is | $ 
shown graphically. | 

Maximum change of « 
found in the range 3 x 


of 10 to 15 pet 
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= 
, t acquired from the spray experiments 
t mibe ve Bunker-( 
it tu and how diffi- 
t was t ea g flame with it. Expe 
j ea fact flame with the 
it tl i confirm the spray finding 
eve t j fa ngth of pipe extending 
‘ f the e for of the 
stor g No perceptible difference i 
é j ir experience onvinced us of the 
tnes eve immarizing stats 
t important function of atomizing me- 
art vel ty t tive fue trean 
hape jetermined prima y by the 
Arrangement and nature of burne parts 
‘ ‘ ‘ j a wit? ‘ 
rt < tior were to { ve enormously helpful 
w he t became r ‘ ary to burn coke en ga rt 
iUMpiIng expe | Dut as fuel ana 
to €x} ent with oxygen. In the forme tance 
t ble to be conv eq that there must De a 
t i ga acce a at e whe past 
ence with lazy oof lar ad on- 
ed many al pe t tha Ke ven gas flames 
eve ld be any good. A me you know, the 
mit at fa jet of ga nav g er gr velocity 
f lire nd a strear f juid fuel h as tar 
pitch turned out to produce an eminently satis- 
factory flame. As f the oxygen experiments, con- 
\ t that the Durne ota tical part of the 
tem made it j ble to agree easily with trial of 
a half-dozen desigr ne performed aS Well as an- 
the © here was still more evidence that time 
1 be ofitably spent on other parts of the 
By substituting jet momentum for velocity in the 
foregoing, agreement with recent findings of the 
Flame Radiation Research Joint Committee’ is no- 
table The reports of this gr ur by the way ver- 
ing the burner trials at Ymuiden, Holland, are re- 
quired reading for anyone interested in the prob- 
lem of generating high temperature heat in quantity 


by flame 
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Fig. 5—Features of the air-flow 
pettern in the uptokes ore illus- 
trated. Flow from the regener- 
ator was from left to right with 
the greater portion flowing in 
| the right-hand uptake 


Generation of high temperature heat, to repeat, is 
the function of the open hearth furnace. That some 
tr 


irnaces do this job better than others must be con- 


ceded. Since the burner is uncritical, the reason or 
easons must be sought elsewhere and it is difficult 
to avoid the conclusion that gas flow is somehow 


responsible 
Gas Flow 

Without gas flow there could be no open hearth 
furnace. Preheated air must be moved into the com- 
bustion zone and waste gas must be carried away 
It follows that the principles of gas flow are of vital 
mportance to the designer and that general under- 
inding is useful to the operator. I have no inten- 
which are avail- 
ible elsewhere, as in Mr. Larsen’s excellent chap 20 
Basic Open Hearth Steelmaking.” He notes, by 
scarcity of quantitative information on 


open heartt 


if reviewing these principlk 


the way, the 
w matters peculiar to the 
First to perceive the general behavior of gases in 
furnaces and first to attempt quantitative details 
was evidently W. E. Groume-Grjimailo, Professor 
if Iron Manufacturing at the Polytechnic Inst. of 
Petrograd, whose work was originally published in 
1911 and later in translation.” The complete title is 
e Flow of Gases in Furnaces Based upon the 
aws of Hydraulics; the foreword to the French 
May 1914, contains the statement 
comprehended that each furnace 
could be represented as a hydraulic recipient or 
reservoir, that the problem of designing a furnace 
was nothing more than a problem in hydraulics, and 
that the circulation of the hot gases in the furnace 
was similar to the circulation of a light liquid with- 
i.” He was evidently also first to 
they consisted of longi- 
immersed in water 


jated 


finally 


in a heavier liqui 
build and use scale models 
sections of furnaces 


tanks with glass sides through which he circulated 


colored kerosene to simulate flow of hot gas. A basic 
weakness of the water-kerosene model was recog- 
nized quickly by Le Chatelier in his preface to the 
French edition, “During its circulation, the colored 
kerosene cannot be changed into water or mixed 
with it, while the light or 
given up their heat, are transformed into colder and 
heavier gases. This introduces very essential differ- 
ences which must be clearly understood. The only 


hottest gases, having 


purpose of this method of representation is to pre- 
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sent to the eye a very strong impression which will 
stimulate the imagination; in practical application 
it is necessary that we consider these phenomena as 
they occur and study the gas itself, which can only 
be conceived in the abstract and of which no visible 
representation can be made.” The treatise contains 
as well a deal of practical information, and not all is 
out of date either, and several other statements of 
interest, one fittingly modest and the other glori- 
ously optimistic. The first: “I understand perfectly 
that my work is nothing more than the first step 
toward the solution of the problems of furnaces.’ 
The second: “With a little more theory the Ameri- 
can engineers will fully master the science of build- 
ing furnaces.’ 

Temptation is great to editorialize on the latter 
statement, but I refrain; it—and the others—got 
here accidentally anyway, for I had really, after a 
lapse of many years, hunted up the book a few 
weeks ago to refresh my memory on what the Pro- 
fessor had had to say on two-pass checkers. A few 
words in appreciation of how much had been ac- 
complished a half-century ago are an afterthought 

a reminder that the first treatise on gases in fur- 
naces recognized matters that bother us today, such 
as poorly distributed flow, eddy currents, bottle- 
necks. There is no mention of cure by streamlining, 
however 

Man’s effort to avoid drag, absolutely essential in 
his conquest of the third dimension of space, neces- 
sarily results in streamlining. The layman has taken 
to the design with the avidity of the hypochondriac 
for the latest in antibiotics, judging by the wealth 
of such noteworthy high speed streamlined de- 
vices as fountain pens, domestic appliances, hair- 
do’s, and committees. Further, he is likely to believe 
that such design is the quintessence of modernism, 
entirely in keeping with the new and exciting sci- 
ence of aerodynamics, but how about the brook trout, 
which has been around for thousands of years? This 
exquisite creature, who prefers existence in rapidly 
flowing waters, is a perfect example of functional 
streamlining. As for man-made design, that is not 
so new either: in 1900, three years before Kitty- 
hawk, N.C. made the papers, the Baltimore and 
Ohio Railroad abandoned as nonfunctional an atr- 
splitter train that is in every way reminiscent of 
today’s name streamliner. To all of this, the de- 
signer of open hearths in the main has been aloof; 


Pe we 
‘| 
~ 
- 
Fig. 6—Effect of the breakaway 
edge provided by the bridgewoll 
is marked and choracteristic in ; 
the pottern of waste-gos flow in 
the downtokes. Flow in this cose, 
before turning downward, is 7 
from top to bottom z 
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functional streamlining is conspicuously absent and 
none can argue that he produces a thing of beauty 

Vagaries of air currents as well as some of their 
predictable patterns have been known for centuries, 
ranging from Pliny the Elder to Leonardo da Vinci 
(who in the fifteenth century made some remark- 
ably pertinent observations on the “fitful impet- 
uosity of the wind”) to those of us who recently had 
a sharp lesson in vortex storms by way of a hurri- 
cane named Hazel. Hurricane velocities range up- 
ward from about 100 fps; it will be seen shortly that 
gas velocities of better than half that can be found 
in open hearths. Although hot waste gas is consider- 
ably less dense than atmospheric air, it packs enough 
solids to produce an impressive mv. Considering the 
destructive power of even the punier nieces of the 
Hazel family, we evidently have reason to learn to 
provide harmless—yet still useful—channels for our 
home-made winds. However, all is not young hurri- 
cane, or even gale; zones of utter calm can be found 
and others are disturbed by the gentlest of zephyrs 
Here again common experience is helpful to under- 
standing; every country boy, at least in the cooler 
climates, has noticed the effect of obstacles such as 
lone trees and fence posts on drifting snow, how it 
piles up on one side and blows clear on the other. If 
that boy is also a trout fisherman, half as able as 
implied by the standard cartoon depicting him 
giving the fancily equipped city slicker a lesson, he 
has also acquired a working knowledge of reverse 
flow and eddies and stream splitting and dead spots 

It must be that some such boys grew up to be 
open hearth designers, but they must have forgotten 
their early lessons in stream-flow behavior; other- 
wise, it is extremely difficult to explain how the 
elaborately contrived set of obstructions to gas flow 
which characterize the open hearth furnace ever got 
there. The obvious—and probably true—explana- 
tion is that the current 200 tonner grew from the 
original pocket-size producer gas affair in precisely 
the way that many a colonial house has grown. Ad- 
dition of slag pockets, increase of dimensions, and 
rotation of checker chambers from beneath the 
hearth to beneath the charging floor in the first 
instance, and addition of wings and ells and such 
in the second, does not alter the fact that in both we 
mostly have more of the same. That the modern 
open hearth works as well as it does, however, 
strongly suggests that this is not necessarily bad. We 
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AIR FLOW IN A SINGLE-PASS REGENERATOR AT LOCATIONS INDICATED. 


1—Air pattern at plane G-! 


“a 2—Air pattern at plane G-2 
~ 3—Air pattern at plane G-3 
| 4—Air pattern at plane G-4 
5—Air pattern at plane G-5 
= 
5 
| J 
| 
FANTA 
Fig. 7—Locations of test holes tor meas 
urements of velocity m single poss re 
generator are given in the diagram right = 
Patterns are shown for air (above) and waste | 
gos ‘below distribution m planes perpen tA 
dicular to the moin flow directions 
CHECKERS 
MAG POCKET 
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WASTE-GAS FLOW IN A SINGLE-PASS REGENERATOR AT LOCATIONS INDICATED. 
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A—Weaste-gos pattern at plane G-! 
B—Waste-gas pattern ot plane G-2 
C—Woaste-gos pattern at plane G3 


D—Waste-ges pattern at plane G-4 
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must conclude that either 1—the Ultimate Creator 
is expansively benign, or 2—there is not much that 
is really critical about an open hearth, or 3—the 
Siemens’ prototype was born mature. 

Seriously speaking, it is clear that the open 
hearth survived because it is operable to economic 
advantage. Productivity and thermal efficiency have 
been increased markedly, largely by refinement of 
details, mostly arrived at by cut-and-try methods; 
the good survives and the bad dies quickly Much 
such experimenting is really concerned with gas 
flow; for example, with the height of main roof 
above bath, port design, and uptake cross-sectional 
area. Curiously enough, there has not been much 
inclination to tamper with several organs that were 
functional in the days of the gas producer but now 
are as vestigial in terms of original purpose as one’s 
vermiform appendix, such as the gas chamber of the 
egenerator and the sloping port root! 

Even the most unimaginative first helper must 
now and again be aware that stream flow in an open 
hearth is scarcely uniform: Flame puffs from a door 
peephole at intervals, or some portion of the brick- 
work is selectively eroded. My own real awareness 
of delicate winds of fitful impetuosity came with the 
discovery that much more can be seen with green 
glasses than with the traditional blue, including 
wisps of flame from collapsing gas bubbles lazily 
heading in the direction counter to that of firing. A 
mental note on occurrence of reverse flow was filed 
under miscellaneous and probably useless, perhaps 
forever. Impetus for follow-up came from an unex- 
pected source. Impressions had been accumulating 
in shops using more than one kind of liquid fuel that 
dust and dirt carried over the bridgewall somehow 
depended on the kind of fuel, so we set out to meas- 
ure dirt flow in the downtakes. Our luck with meas- 
uring air temperature with the velocity couple 
merely by keeping the entry end a reasonable dis- 
tance in from the uptake walls had lulled us into 
the naive belief that gas flow over a large chunk of 
cross-section might be uniform enough to simplify 
the job of total dirt flow, provided that we could 
devise some isokinetic sampling machinery The 
latter turned out to be no trifling assignment, be- 
cause the stream fluctuates erratically at even a 
fixed sampling point, but that is another story As 
for uniform flow over a substantial fraction of cross- 
section. nothing could be farther from the truth We 
resolved to determine some flow patterns 

Two courses were open; for one, we could follow 
the example set by Chesters* in England who at a 
recent session of our own National Open Hearth 
Conference had described his beautifully de signed 
and executed scale-model work. For the other, wé 
could probe some actual furnaces. Some earlier and 


rather casual groping about with model of the 
baling-wire adhesive-tape sort convinced us that 
strict adherence to Newton's conditions guarantee- 
ing dynamic similarity is no job for amateurs To 


achieve the similarity sought by Dr. Chesters would 
require more time and talent than we had at the 
moment and, besides, there is something convincing 
about measurements on the real thing Furthermore, 
we had notions about comparing flow in furnaces of 
differing size and design 

Preliminary work indicated that a pitot tube 
could be designed to withstand high gas tempera- 
ture: the first successful measurements of velocity 
head were by means of a water-cooled device in a 
downtake. Pressure, recorded by an inverted bell- 
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type manometer, is converted to velocity by making 
suitable temperature correction. The apparatus 
functioned well for flow in one direction, but flow is 
reversed at intervals; to avoid the time-consuming 
labor of reversing the pitot tube with the furnace, 
the pitometer shown in Fig. 2 was designed. It is 
simply a double-headed instrument which responds 
to impact pressure on the upstream end and a suc- 
tion pressure on the downstream end; the two pres- 
sures are additive on the recording manometer. 
Thus with but two pressure leads, flow can be meas- 
ured in either direction without change of either 
leads or head orientation. The instrument was cali- 
brated against a standard pitot tube in an uncon- 
fined flow of air. Ten separate tests resulted in ex- 
cellent reproducibility over the range of velocity 
expected to be found in open hearths (measured, by 
the way, in hundredths of an inch of water). The 
instrument could be tilted up to 45° from the direc- 
tion of flow without change of reading. The pito- 
meter can be made to any length suitable for prob- 
ing uptakes and checker chambers, although 
extreme lengths require care in maintenance of 
adequate water cooling for zones of highest temper- 
ature. Thus far, instruments up to 15 ft long have 
been used 

As was true of the velocity thermocoupie, useful 
side-lines and side-lights were acquired during 
early work with the pitometer. One is a point that 
will not surprise anyone who has slammed a door 
in one room to find that another in a different room 
popped open simultaneously—or at least within the 
time interval prescribed by the velocity of sound; it 
s simply this: Any change in gas flow in any part of 
the open hearth system is felt in all other parts of 
the system. It means that there is no such thing as 
changing one thing at a time in an open hearth in 
terms of effect, such as making uptake area large 
or smaller. or main roof higher or lower It also 
means that the operator’s measuring stick, cali- 
brated in tons or dollars, is the only really safe one 
but this is not of much help to the engineer! seeking 
design numbers 

Examples of exploratory results are illustrated 
by the effect of opened charging doors and of varied 
hearth chamber pressure (by control of stack 
damper) on gas velocity in downtakes and in fan- 
tails. Hearth chamber, or furnace, pressure 1s non- 
uniform. of course; it increases from bath level to 
roof and from firing end to exit end. Control to 
minimize infiltration is ordinarily such that pres- 
sure approaches atmospheric at an intermediate 
level. A three-door blow on a five-door furnace is 
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Fig. 8—Dato of Fig. 7 for air and waste-gas flow in ao single-pass 
regenerator are summarized schemeticolly in this figure 
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AIR FLOW IN A TWO-PASS REGENERATOR AT LOCATIONS INDICATED. 


1—Air pottern at plane 
| = G-1 
i | 2—Air pattern at plane 
G-2 
‘ 
2 
3—Air pottern ot plane 
4 6-3 
4—Air pattern at plane 
G4 
; 
| 
Fig. 9—Results are shown of on exploration 
yf two-pass checkers of a 250 ton furnace 
with about 200 heots on the roof Locotions 
test holes for measurement velocity im 
two pass regenerator are indicoted | right ad 
ond aw ‘above) ond waste-gas (below 
ore shown diogrommotically 
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WASTE-GAS FLOW IN A TWO-PASS REGENERATOR AT LOCATIONS INDICATED 


A—Waste-gas__ pattern 


| 
> ot plane G-! 
| B—Waste-gas pattern 
ot plone G-2 
a a 


C—Waste-gas pattern 
at plane G-3 


D—Waste-gas__ pottern 
ot plane G-4 
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ordinarily equivalent to a roof pressure of 0.07 to 
0.09 in. of water. In this case, pressure at the peep- 
hole of the first door ordinarily will be below 
atmospheric and that at the se cond door will be just 
about atmospheric. In Fig. 3 are shown some typical 
results on waste gas and air velocities in down and 
uptakes, Although velocity limits and rate of change 
of velocity with pressure are not the same for all 
furnaces. the behavior pattern is invariably the 
same: Velocities are lowered by increased furnace 
pressure 

Successive opening of charging doors substanti- 
ated the notion that opening a positive pressure 
door would allow escape of gas and so lower velocity 
in the downtake, whereas opening a below-atmos- 
pheric-pressure door would allow inrush of air and 
» increase total volume and velocity This is 
illustrated by Fig. 4, which shows velocity behavior 
at two levels of furnace pressure. In our view, the 
upper curve is an example of how not to operate a 
furnace, although Mr. Larsen’ recently presented 
strong argument for controlled air leakag« above 
sill level in certain special cases in a thought-pro- 
iat is also required reading. Return- 
shown 


+ 


king pape! 
ing to Fig. 4, it can be said that the pattern 
s typical; maximum change of velocity has been 


found in the range of 10 to 15 pet 


Other exploratory work involved effect of gas 
evolved from the bath as caused by ore and lime 
boils, but no simple summarizing statement seems 
possible because varying rates of chemical reaction 
sre involved. An overall result, however, 1s to 
strengthen willingness to believe that, like snow- 
flakes, no two heat ure identical 

The foregoing results of velocity measurement 
and those to follow are | nceipally the work o! R.H 
Tones and D. F. Brion of our Research Dept. They 

Table II. Flow and Velocity Data from Figs 5 and 6 
Maxi 
Pet Average mum 
Flew of Tetal Velecity Velocity 
Lecaten Cth Flew ps ip. 
F de 2.70000 45 49 2158 
00 00K 24 
Pitside. 4.10 “ 22.4 


are cited by name to rescue them from the oblivior 


of anonymity, because they are now engaged in 


study of flow patterns in regenerators and this task 
likely to require considerable time. We do not 
pretend to know where this work will lead o1 


whether it will result in changed furnace design; at 
very least. however, it should lead to better under- 


standing of what we have now 


Flow in the Regenerative System 
Study of gas flow in up and downtakes was begun 
by traversing an area about 3 ft above floor level 


and about 4 ft below the bridge wall in several 170 


and 230 ton furnaces having single-pass checkers 
and in one 250 ton furnace having double-pass 


checkers 
A gas stream has momentum and, like the auto- 
mobile. it tends to crowd the far side of a turn 


Further, breakaway from surfaces is to be expected 
if change abrupt. as with water over a dam. Inas- 
much as the purpose here is mere lv to indicate the 
nature of what is being found, these simple state- 
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Fig. 10—Distribution of air and waste-gas flow ts shown. The graph 
schematically summarizes the date of Fig. 9 for a two-pass re 
generator 
ments are sufficient to follow the broad outline of 
flow behavior! 
Air flow 

exhibits the features of areas of m 
n each of the two uptakes (two because of the 
dividing wall created by the burner block) and un- 
balanced total air flow. Possibly because of the low 
points of the burner block arch, the uptake on the 


chosen ordinarily 
aximum velocity 


across the section 


fantail side invariably shows two maxima these 
features are illustrated by Fig. 5 In this instance, 


flow from the regenerator was from left t right; it 


will be noted that the greater portion flowed in the 


ight-hand upta Low and even zero velocities 


ound adjacent to the left-hand walls. All of 
phenomenon of break 


were 

stent with the 
away and the property of momentum 

The pattern for waste gas flow is given in Fig. 6 

Effect of the breakaway edge provided by the bridge- 

(flow in this in- 

from top to 


this is con 


wall is marked and characteristi 
before turning downward 1 
Velocity increases from nothing near the 


stance 

bottom ) 
bridgewall to maximum in most furnaces at a dis- 
tance of one-half to two-thirds of the I ngeth of the 


downtake. then declines as the endwall is ap- 
proached 

Some numerical values derived from Figs. 5 and 6 
are given in Table II 

The greater flow of air in the pitside (that 1 
away from the fantail) uptake is characteristic In 
thi instance flow of gas wa greater in tne floor- 
side downtake, but this is not characteristic be- 
cause examples of the inverse distribution have 
been found and ever f approximat ly equal flow 
TI must be an example of the theorem that a gas 
stream not only knows where it is going but also 
omething of where it has been On the whole, how- 
ever. behavior of this furnace was what might be 


termed normal, whch term includes rather good 

two passages and 
symmetrical wear ¢ Examples of 
different behavior have been found; in 


heavy on the pitside and wall 


distribution of flow between the 
f the endwall 
markedly 
one, air flow wa 
erosion was heavy on the floorside. The furnace was 
but one of a number of the same design, so a spe ial 
inspection trip was arranged when it came off for 
rebuild. A relic of an earlier repair job was found, 
in the form of a protruding face on the end of the 
fantail dividing wall. Although there is no proof, it 
is difficult to ignore the suspicion that this inusual 
mass diverted air to the far uptake, leaving less for 
normal cooling of the near endwall, Even if this is 
not the true explanation, other examples of unusual 


wear add to the notion that non iniform gas flow, 
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tained in the hot pass, however, as will be shown 
short! Waste-gas patterns are shown in Fig. 9 A 
to D. The section for location G-4 is noteworthy in 
howing flow and probable recirculation 
Distribution of both air and gas flow is shown in 
Fig. 10. The actual behavior of waste gas over the 
cold-pass checker is in doubt because of reverse 
flow: otherwise Newton's first 
in that both air and gas crowd the outgoing 
behavior is especially marked in the 


reverse 


law of motion is op- 


end, and this 
not pass 

As stated earlier, the work has really just begun 
to date show that, in terms of the Utopian 
regenerator in which all checker brick share the 
work load equally, both single and double-pass are 


terrible and that, as for design of such a regen- 
erator. we are all babes in the woods. I can never 
forget one furnace that was running exceptionally 
well among a group of fast steppers; air tempera- 
ture was suitably high, but through the regenerator 
peepholes there was not a checker brick in sight 


statement 
done 
the 


the 
could be 


yregoing, it seems that 
on what 
toward mastery of 


From the f 
! nearly 50 years 
with a little more theory 
science of furnace building is still to be fulfilled 
The fact that f not too bad ther- 


ago 


we have furnaces of 
mal efficiency suggests that a combination of com- 


and luck is reliable enough until some- 


mon sense 
thing better is invented. It is possible that the crazy 
mixed-up flow of gas is a blessing; air temperature 


n an uptake, for example, remarkably uniform 
It is possible also that better understanding of gas 
flow and its control would not result in marked im- 
t ement of thermal efficiency but could result in 
iesign for longer furnace life or for simpler cheaper 
onstruction of regenerators 
Coda 
All of this, of course, depends upon action of 
people, just as operation of an open hearth depends 
on then Just how to classify the human factor 
under anatomy is difficult to see, unless a new di- 
mension be invented; perhaps Professor Howe could 


In retrospect, many a person—perhaps a helper 
melter—is remembered for some special assist- 
nce ontribution to the lore, or for some purely 


hearth prot lem 
Of lasting 


personal reason, although the open 


causing the meeting is long forgotten 

satisfaction are friendships in the steelmaking fra- 
ternitv—close associates, regulars at National Open 
Hearth Conferences, colleagues on the AIME Open 


Iron and 
part of 


Hearth Committee and on the American 
Inst. Open Hearth Committee; all are 


the open hearth story and I salute them 


Stee! 


To bort 


very good fun 


ow a phrase from my young son, it has 


DeeT 
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Study of the Radiation Stability of Austenitic 


or 


Type 347 Stainless Steel 


The effect of neutron bombardment upon the stability of type 347 austenitic stainless 
steel has been investigated by a magnetic technique. The relation of the ferrite content 
of a stainless steel to its magnetic properties is given, and an apparatus suitable for the 
measurement of the ferromagnetic saturation induction of small specimens is described. 
Results of measurements on irradiated specimens are tabulated. Exposure to a neutron 
flux was found to cause a slight increase in the ferrite content of type 347 stainless steel, 
the change increasing with increasing length of exposure and with increasing initial fer- 


rite content. The similarity of the effect of irradiation to the effect of annealing is pointed a 
out. Possible effect of irradiation upon density of austenitic stainless steel is discussed = 


hey YMMERCIAL austenitic stainless steels are alloys tenite becomes thermodynamically unstable (about ea 
of iron, chromium, and nickel I lus small quan- 400 CC), the completen of transtormation increa st 
titi of other element Although these a VS are ing with increasing severity of cold work and ae 
nor ill used in the austenitic « ition, tf tate creasing temperature 
thermodynamically metastable at ordina! tem- The behavior of the austenitic stainlk teels under 
peratures and transformation to a more stable state ordinary conditions of use is rather well known 
takes place under favorable conditions. In the au However, use of these alloys in a nuclear reacto1 
tenitic state these tainle stee! have the face- ntroduce anew val ble the effect of neutron 
centered -« ubK crystal tructure characteristi } ent upor re t f iT the 
iron, but the stable state at 1 temps ire i austenitic to the fe tic state It w with thi ! 
mixture of austenite and body-centered-cubic fer- mind that a study of the radiation stability of au 
rite. The transformation from the pure austenitic tenitic type 347 staink teel was undertaken 


condition may be brought about by cold working the 


alloy at a temperature below that at which the au 


Magnetic Technique for Ferrite Determination 


Commercial auste ‘ aini« tee uch as type 

M. B. REYNOLDS is associated with Knolls Atomic Power Labor +7 undergo little transformation under normal con 
atory,” J. R. LOW, JR. Member AIME, is associated with Research litions of fabrication and use. In view of th fact, it 
Leboretory, and L. O. SULLIVAN is associated with Knolls Atomic eemed likely that neutron irradiation would change 
Power Laboratory,” General Electric Co., Schenectady the ferrite content of the alloy but little. The method 
Discussion of this poper, TP 3974E, may be sent, 2 copies, to chosen for measurement of the effect of neutron 
AIME by June 1, 1955. Manuscript, Aug 2, 1954. Chicago Meeting, irradiation was thu mited t ne which would be 
February 1955 quite sensitive to small change n the ferrite content 
"Knolls Atomic Power Laboratory is operated for the U. §$ ot the alloy. Of the properti« f the stainle tee! 


Atomic Energy Commission by General Electric Co. under Contract 
No. W-31-109 Eng. 52 


which can be measured, the magnetic characteristics 


are most sensitive to the quantity of ferrite present 
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Fig. 2—Diagrom illustrates apparatus for the determination of 


e. The ‘ p sgnetizatior related magnetic induction in samples of stoiniess steel 
genet field t 
i ~H 2 smaller than the sample required by the standard 
ASTM-type low permeability permeameter. An ap- 
“ re : Arne eptibility. For paratus, shown schematically in Fig. 2, was designed 
t magnet tance (in tl and adapted to small coin-shaped specimens. Its 
type st ‘ ee!) nta ga peration described subsequently 
et hase, the following With the magnetizing coils excited with direct cur- 
ent, insertion or removal of the coin-shaped speci- 
nen from the air gap results in a change in the 
stization which nagnetic flux through the pickuy Ils which are 
. nnected to a Grassot-type fluxmeter. It may be 
med that the magnetomotive force acting on the 
, . p gnetic circuit is unchanged by insertion of a speci- 
“eRe nen but that a change in the flux through the circuit 
t lue to the change in the reluctance f the 
H fx H 4 uir gap. If the magnetic flux is 4 and the cross- 
, - ectional area of the air gap (and also of the speci- 
—_ . en) 4, the magnetic induction in the air gap is 
int t« Varie 
or thet 8, ont B= — [6] 
con 
t Since « Neglecting the susceptibility of the air displaced 
f ition value Ipor ertion of a specimen, the change in flux 
‘ iused by insertion of a specimen is* 
j 5 * This a es tt spe e thickness to be equal to the air-gap 
A tr Ss wee the se 
‘ " tw nr be called the 
f, tion cha te tic of Ad A(4rl) [7] 
hase he fractior 
hat the n which the intensity of magnetization in the 
pecimen. If N is the number of turns on the picku; 
oma and ( the fluxmeter constant in flux link- 
faB to H as show! 
iges per centimete if deflection, the fluxmeter de- 
: flection d resulting from a flux change A¢ is 
Apparatus 
Because of sj t exist rradiatior d N [8] 
fo ‘ f radioactivit Cc 
ed t te ‘ idiatior Then 
‘ ted etr cor derab 
NA 
Although absolute values cannot be assigned easily 
to either B or H because of flux leakage in the mag- 
netic circuit, the usefulness of the apparatus does not 
-_ iffer in that relative magnetic properties of dif- 
| ferent specimens may be measured easily with con- 
iderable sensitivity and reproducibility 
, The quantity 4-/] is the sum of the quantity af, as 
defined previously, and of the paramagnetic contri- 
bution which is proportional to the magnetizing field 
By plotting fluxmeter de flection for a given specimen 
against the air-gap field* and extrapolating the upper 
‘ + Measured with the specimen removed 
z portion of the curve back to zero fic ld as is done in 
Fig. 1—Determination of of by extrapolation of 8-H plot Fig. 1, the deflection due to af alone may be obtained 


is shown 
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If this extrapolated deflection is called d’, the frac- 
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A fully austenitic stainless steel is paramagnetic, but —_——— : 
: the f te resulting from its transformation is ferro- 
magnet mn nature Since paramagnet ascepti- 
are ordet f magnitude smaller than corres- = 
* we TER 
a ‘ ee | areadily observable ¢ 4 Apon omer < d 
The magnet nduction B in a substance related A 
al 
’ the magnetiz ng field prod icing t by 4 
B= H + 40! [1] ASS 


tion of ferrite in the given sample is 
[10] 

aNA 

Preparation of Specimens 

The specimens used in this work were disks of 
0.787 in. diam and 0.125 in. thickness. The starting 
material for these specimens was a plate of type 347 
stainless steel % in. thick. Chemical analysis showed 
the alloy to contain the following: 0.041 pct C, 0.091 
pet Co, 0.045 pct Ta, 0.52 pet Cb, 10.9 pet Ni, 20.5 pet 
Cr, and 1.49 pet Mn. This stock was annealed at 
1950°F, water quenched, and then cut into strips 
approximately 2 in. wide 

These strips were milled down to different thick- 
nesses and then were cold rolled to 4% in. thickness 
By this procedure, the strips were subjected to dif- 
ferent degrees of cold reduction. Disk-shaped speci- 
mens were then carefully machined from the cold- 
rolled sheet material. These specimens were etched 
to remove oxide and surface material which was cold 
worked as a result of machining. After identifying 
each specimen with an etched number, all specimens 
were weighed and pre-irradiation magnetic measure- 
ments were made 

Irradiation 

The specimens were irradiated in sealed aluminum 
containers which were inserted in the active part of 
the reactor and cooled by the reactor cooling water 
Three of the containers were irradiated for different 
lengths of time between uranium fuel slugs in a 
Hanford reactor. A fourth, larger, container was 
irradiated in the active lattice of the Materials Test- 


ing reactor In all, 41 specimens repres¢ ntative of 


the different metallurgical treatments were irra- 


diated. After the usual cooling periods following 
irradiation, the containers were opened and the speci- 


t tirradiat 


mens subjected to post ion measurements 


Results 


s of the magnetic measurements are 


The result 
given in Table I. Initial saturz 1 induction values 
were obtained, as is shown in 
flUxmeter defiection vs air-gap field by the extra- 
ion process described for a B-H plot. In each 


case the plot used represented the average char- 
{ 


3, from plots of 


f six specimens with a par- 


ri a group 
ticular cold-work history Because of the form of 


rve, measurement of a change in B (Le 
fluxmeter deflection) at a single H value in the sat- 


rated portion of the curve is sufficient to determine 


“6 4 
s 


Fig. 3—Typical curves show determination of imitio!l saturation 
induction 
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Table |. Radiction Stability of Type 347 Stainless Steel 


Initial 
Saturation Sateration 
Induc Induction, Ferrite 
Cold Expesure, tiem, Ar Increase Estimated Increase 
Werk Kw-br Fer bitrary Due te Initial Fer- Due te 
Pet RA* Sq Cm Units Irradiation rite, Pet Irradiation; 
0 1.8 3.5°° 0.001 
0 41 2.5 0.02 0 002 
0 6.5 2.5 0.02 0.003 
0 110 25 o2 0.002 
10.4 18 5.45 0.03 0.002 
4.1 3.45 0.26 0.0 0.002 
10.0 65 3.45 0.59 0.03 C 005 
10.0 110 4.45 x 0.03 0.004 
19.8 1.8 5.45 0.19 0.04 0 002 
19.8 41 5 0.35 0.04 0.003 
19.8 65 5 6a 0 04 0 00S 
198 110 5 0 95 0.04 0.008 
18 0.65 0.08 0.005 
32.: 41 11.0 0 85 0.09 0.007 
2.5 6.5 11.0 1.52 0.098 0.012 
32.5 110 11 20 0.09 0.020 
1.8 8 i4 t 
16.8 41 14.0 1.35 0.011 
16.8 6.5 14.0 2.87 | 0.02 
38.8 ia 3.54 0.11 0.029 
50.2 18 229 91 0.18 0.007 
22.9 2.45 v.19 2u 
50.2 € 22.9 2.61 0.023 
50.2 ( 22.9 7 0.18 0.057 
* RA is reduction in area 
** See discussion on estimation of ferrite 
May be in error by 70.3 unit. Others probably good to 20.1 unit 
t Percentage of volume of sample 


the corresponding change in the intercept of the 
extrapolated curve. Hence, the increase in satura- 
tion induction due to irradiation is equal to the dif- 
ference between pre-irradiation and postirradiation 
flUxmeter deflections at constant air-gap field (in 
this case 9500 oersteds) for a particular specimen 
The increase tabulated is in each case the change 
experienced by an individual specimen or, if two 
specimens of that particular history are irradiated, 
it is the average for the two 

Exposures are given in terms of integrated neutron 
energy flux in kilowatt-hours per square centimeter, 
i.e., the total energy of the neutrons which passed 
through unit area of sample during the irradiation 
It may be reasonably assumed that the effect of 
neutron irradiation will be proportional to the num- 
ber of neutrons which passed through the sample 
and to the energy of these neutrons. If the neutron 
energy spectrum in a particular reactor is described 
by the function 4(E), which is the flux of neutrons 
per unit energy at energy E, the effect of neutrons 
with energy between E i» dE and E + % dE will 
be proportional to E¢(E)dE. The total effect of neu- 
trons of all energies will be proportional to the 


integral 


E¢(E)dE 


in which E, is the minimum energy a neutron can 


possess and still produce an effect on the sample 
material. When multiplied | the exposure time, 
this integral gives the integrated neutron energy flux 
which has been chosen as the unit of exposure 

It will be noted from Table I and from Fig. 4 


that the change in saturation induction resulting 
from irradiation increases with increasing exposure 
and with increasing severity of pre-irradiation cold 


work 


Estimation of Ferrite 
Aborn and Bain’ measured the magnetic satura- 
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tlor juction of specimer an 18 type ainie 
tee had beet ifficienti ola that irradiation increased with increasing initial ferrite 
5 1 he austenite w transf ‘ ferrite entent indicates that the effect of irradiation is to 
The ‘ a value of x : H ng thi enhance the growth of existing ferrite nuciel I 
‘ he tior juct te and the than to cause the appearance of new ferrite 
kr pt , tants of ther ‘ itu This hypothesis is also sup} orted by the fact 
} t fe ‘ ent f the t eci- e case of specimens with 50.2 pct cold reduction a 
‘ est ited i are er l. These eventeen-fold increase in exposure (from 6.5 to 110 
‘ } be relative ‘ er- -w-hr per cm sq) resulted in but a two or threefold 
ete k ‘ f the ignet - crease in ff magnetic induction, indicating that, 
ert f ‘ erst c pl he De as ine ipply of ferrite nuclei becomes 
' } ste erha exhau the effect of ional irradiation dim- 
Hi ‘ t! é ‘ ed nishe orn and Bain’ found a similar behavior 
‘ e and é tent wv he : ipon anneal their specimens of cold-worked 18-8 
‘ 1 reduct 1 the type stain teel, at annealing temperatures 
: ea pe f bt é below the temperature of austenite stability, an in- 
rm t : wit! crease in ferrite content which was proportional to 
‘ esultiz tack the initial ferrite content of the specimens was ob- 
i é é erved. They att: in ferrite upon 
he ‘ e! Tal i aturatio! nnealing to the which permits 
tial fe t te the e of growth of the ex It seems likely 
} é ed ext hat the same mec ive in the case of 
et ' t te ‘ ht, the n neutron-induced changes in ferrite content 
t ‘ ‘ é ied the heat treat~- The possibility that the effect observed in the 
t the ‘ ‘ hict et , esent work a thermal! rather than an irradiation 
kee ‘ it eft t see! ve e! te the owing re ns 
1 ser ‘ bt i mputat based on the k wledge of y-ray 
. ‘ \ treatment wa heat mn the eact concerned indicate that at all 
entical t es during the irradiation period the central tem- 
I u inw ed erature f the stainik steel specimens was not 
at tha 100 anda 2 nne ng experiments 
ict i eived pet wit! ir spe ens indicate that no increase in 
: fe te ntent to be expected at these tempera- 
‘ H ture Alth igt Abort and did not anneal 
re ea rr w an initial ferrite content as those 
: ed the 1 esent work the result ndicate th: + 
! ) t he effect of a ealing ich specimer especially at 
nitia te ‘ ature ild be neg! 
ent ; . The fe te ¢ tent of unirradiated metal which 
' hat the nad rece ed a 50.2 pet i reduct vas estimated 
. , . be 0.19 pet and after the mum irradia- 
eased to pt 0.25 pect Since 
, u ate the ier tie f pure austenite and pure fer! te of 
et \ te | e that the the sme chemical composition differ by only a few 
tment the oxiae ercent, al jensity change resulting from irradia- 
juced ferrite should be negligibly small 
: . Westor eports increases of about 0.025 pct in the 
ength of type 347 stainie teel rods after irradia- 
wwore tion in the NRX react for approximately one 
tr Dut lime! na change th tude 
tre nm tne ee The evidence 
that a density cha t ‘ i ea ce eston did not 
ire the diamete if pecimens after irra- 
it 
s Leeser ha ecent ep ted the t ilts of test 
everal t ‘ f austenitic stainies teels after 
sdiatior H measurements show a density de- 
ease }.025 pct for specimens of type 347 
tainik tee atte adiat nto an expt ire esti 
‘ mated to be ighlvy twice the maximum atta ned 
the aut! There reason to believe 
that ler t lecrease iniqueé elated to de- 
austenite nce Y ar lecreases 
e vere el ted fol ther metals not related to the 
iustenit talr teeis ai eports re- 
; t f magnetic mea rement n seve il types of 
tainless steel afte radiation. His work indicates 
that twpe 09 stainless steel (25 pet Cr 12 pet Ni) 
Fig. 4—Effect of irradiation on magnetic soturation induction of ! e stable toward irradiation than are the 18-8 
twnes but. since no details of sample preparation or 


type 347 stainless stee! illustrated 
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of the conditions under which the magnetic suscepti- 
bility tests were made are given, it is not possible 
to attach any significance to the individual data 
given for the latter alloys 


Conclusions 

Measurement of the ferromagnetic saturation in- 
duction of type 347 stainless steel before and afte: 
irradiation in a nuclear reactor indicates that a slight 
increase in ferrite content results from neutron bom- 
bardment. This change in ferrite content increases 
with increasing initial ferrite content and with in- 
creasing irradiation up to a saturation point beyond 
which additional irradiation produces little effect 

Because of the low ferrite content of this stainless 
steel even after 50 pct cold reduction, it is believed 
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that the fractional increase in ferrite content result- 
ing from irradiation is much too small to account for 
any significant change in the density of the metal 

Discussion of this paper, if any, will appear in 
JOURNAL OF METALS, November 1955, and in AIME 
Metals Branch Transactions, Vol. 203, 1955 
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Technical Note 


Some Observations on Isothermal Austenite Transformation 
Near the M, Temperature 


HE existence of isothermal martensite without 
the presence of the athermal form thus far has 
0.6 pct C steel 


been established only in a 0 pet Mn, 


Theoretical 


and a 23 pct N 5 pct Mn-Fe alloy 

calculations, moreover, predict this phenomenon to 
be observable only within narrow composition limits 
In all othe steels, it generally considered that 
martensite inevitably forms upon cooling below the 
M, temperature. Even the possibility of isothermal 


martensite transformation has been questioned for 
the common steels, although Averbach and Cohen 
showed that martensite formation does not stop when 
the cooling is arrested and that as much as 5 pct 
retained austenit may transform isothermally t 
martensite at room temperature 

This note presents some observations mad na 
num be of ww alloy teels by dilatometric and in- 
juctive measurement of isothermal austenite trans 
formation at various temperatures close to the M 


In the dilatometer studies reported previously 


austenitized specimens were immersed in a salt bath 


maintained at proper temperature and immediately 
dilatometer® already at thermal 
equilibrium with the bath. The dilation was read on 
0.001 mm Induc- 


tion measurements were made with a separate excita- 


> 
i into the 


rn? 


a dial gage divided into intervals 


tion source and a test coil, sealed together in a salt- 
tight case. The increase in the induced voltage caused 
by the transformation products was recorded at a 
paper speed of 4 mm per sex 


The steels studied are listed in Table I. Specimens 


©. SCHAABER, formerly associoted with Siegfried Junghans, 
Schorndort Wirt, and Institut fir Metallphysik om Kaiser-Wilhelm 
Institut fir Metallforschung, Stuttgort, is associated with Institut 
fir HGrterei- Technik, Bremen, Germany 

TN 263€. Manuscript, Sept. 2, 1953 
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Table |. Analyses of Steels 


Neo « si Mn r cr 
0.898 ‘ 28 
2 8 29 041 0.030 ( 2 43 
71 0.02 16 0.12 
4 »43 0.22 2 0.03 0.014 iT] 0.18 
82 0.82 0 006 


eels 1 and 2 were in the form of 
10 mm ID, 14 to 16 


prepared from 


hollow cylinders 60 mm long, 


mm OD, while specimens of steels 3 and 4 were 
in the form of notched-bar impact test specimens 
DVM type. Specimens of steel 5 were in the form 
f strip, 7x0.3 mm 

In the bainitic range, curve representing the 
amount of transformation vs log time have a single 
tep appearance, a hown by the curve of iso- 
thermal transformation at 320°C in Fig. 1." Trans- 


formation proceeds in accordance with the Austin- 
Rickett equation 
kt" 
100 P 
where P is the percentage of transformed austenite 
t time, and k and re nstant 
Near the M, temperature, however, complex curves 


having two stey are hown in a pre 

vious paper for steel 3 isothermally transformed at 
245°C ich complex irve an be separated into 
eparatlt il mat or reactions each fol- 
lowing the Austin-Rickett equation. The values of 
n in the equation for a number of such two-step 


II for steel 1 
m temperature of 250 and 


econd transformation is very 


transformations are listed 
At transformati 


235°C, evidence of a 
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Table Steel No. |: Velwes for im the Austin-Rickett Equation on 


Transfermation 


Temperature, °€ Temperatere. First Second / 
4 


: —— 
THERMAL + NG TIME 
- . Fig. 2—Steel No. 5 (0.82 pct C, 1.86 pct Si) austenitized at 950°C 
2 # tor 2 min in a controlled atmosphere furnace shows increase in in 
=. duced voltage with time at various transformation temperatures 
nt, but at wer temperatures, i.e., 215°C, the tw nitial reaction begins at approximately 2 sec and is 
e cle ble hown in Fig plete at appro tely 10 min. Furthermore, it 
tage of tra y follows the tin-Rickett equation (n 2), 
t t t DY a itat n xcept in the final stage of transformation 
4 t i 140 nd 110°C showed a Because a portion of the observations presented 
pendent reactior might be explained by an assumption that the speci- 
t ternpe sture at wi }) the transforma men were not at thermal « Gq lilibrium at the begin- 
tior I insformatior ar attempt wa made to 
, ite tl mx bility with further tests on the 
‘ , Highe n striy f steel 5. Unfortunately, the thin strip 
‘ ‘ j | the yt tr tet did not make dilatometric meas- 
ty irve ments fteasibi« Therefore, the inductive device 
it previously mentioned was used. Transformation vs 
: ‘ ‘ t tir irves for five isothe | transformation 
tior mperature ire shown in Fig ‘he data shown 
' ter ture the different speci- in average of at least two curves recorded at 
temperature. All these curves clearly indicate 
and ne-dependent, i.e., isothermal, reaction 
. ; nterpretation of the observations presented 
f athermal martensite formatior eems 
bable because the nitial reaction in the 
tep curve is time dependent; 2—good agree- 
t exist between the observed curves for the 
n from steel 2 nit transformation and the Austin-Rickett equa- 
: t ‘ le ‘ ed the ¢ e for transforma- t ind 3-—the same nitial time is required for 
ate tee] 2 eactior it the higt t temperatures where 
= ox tu -stetr curve ed Thus 
vt note the expre thermal mar 
‘ et not been used for the reaction referred 
4) for tion, it is felt that this desig- 
nation n ht be correct 
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cipal speaker at the Banquet of the Pacific North- Assn., and Army Ordnance Assn. He is also a mem- 7 
west Regional Conference, April 28 to 30, Daven- ber of the executive committee of the Public Rela- oe 
port Hotel, Spokane, Wash. The banquet is slated ions Committee of America 
for Friday evening, April 30 One of the outstanding spots on the program for 
Mr. Delzell brings a wealth of experience gained the conference is the meeting scheduled by the 
in a lifetime of Oregon residence. He will speak on Minerals Industry Education Div. Theme of the ¥ 
the human side of the electric power industry. Mr: gathering will be General Education for the Miner- a 
Delzell is recognized nationally as an authority on als Industry. Reasons for the interest on the part of Ye 
the need for developing a clarified and fair federal the industry in education and the pressures being -, 
power marketing policy. He is, among other things, brought to bear for inclusion of more general ‘ 
a director of the National Assn. of Electric Com- courses will be discussed by J. D. Forrester, dean, ce 


W. W. MEIN, JR 


pani lirector of the National Assn. of Mfrs., a School of Mins University of Idaho. W. C. Laity 
lirect ar st president of the Northwest Elec- dean, Montana School of Mines will present a paper 
tric Light wwer Assn., and a director of the on the ipject {f the stat of general educatior r 
Portland Chamber of Commerce engineering cul ila. Webster S. Ande n of the 
Speaking at the Mining Branch luncheon on Fri- U. S. Bureau of Mines, and a recent graduate of the 
day will be W. W Me in, Jr presi ie nt of Calaveras State ( liege of Washingtor “ i reaag a papel di 
Cement Co., and a Vice President and Director of cussing general education from the tandpoint of 
AIME. He served on the California State Mining the student and recent graduate of an engineer 
Board from 1944 to 1945 and recently served on the curriculum. The last paper on the even ched 
National Minera Advisory Council of the Dept. of ule will be presented by S. F. Kavitz, professor of 
the Interior and the Natural Resources Committes metallurgy. University of California. He will dis 
of the U. S. Chamber of Commerce. Mr. Mein was cuss New Metallurgical Ceramics Curriculum at the 
elected president of Calaveras in 1951 University of California, Berkeley 
Kenneth W. Haagensen, director of public rela- Plans for the nference are practically com 
tions for the Allis-Chalmers Mfg. Co., West Allis, pleted, according to Angus Y. Bethune, General 
Wis., will be the speaker at the Metals Branch Chairman. Program and registration cards have 
luncheon to be held on April 28. Mr. Haagensen is been sent to AIME memb« n the western U.S 
Extractive Metallurgy Div. 
Chairman: R. J. Lopee, metallurgist, Anaconda Copper Mining Co 
Trends in the Use of Rare Metals and the Possible man, Jr.. mineral industry div., Bureau of 
Influence Upon Deposits Containing These Mines, Albany, Ore 
Metals in the Pacific Northwest: A. J. Kauf- Operations at the Salt Lake Tungsten Co.: B. T 
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Burwell, Salt Lake Tungsten Co., Salt Lake 
City, Utah 

The Fluo-Solids Plant at Anaconda’s Yerington 


and acid 


Mine: Howard Jackey, Fluo-Solids 
plant, Anaconda Copper Mining Co., Yering- 
n Mine, Weed Heights, Nev 

Treatment of Low Grade Scheelite Ores and Con- 
centrates: F. W. Wessel, ore dressing section, 
nonferrous metals branch, Bureau of Mines 
Albany, Ore 

Low Carbon Cobalt by Electrothermic Processes 
John H. Dismant, div. of industrial research, 
State ege of Washington, Pullman Wast 

Slurry Preparation Plant for Spraying Slurry on 
Reverberatory Arches: Staff, Tacoma smelter 
American Smelting & Refining Co., Tacoma 
Wash 

Metallurg pplication of Infra-Red Spectroscopy 


calA 
Wash 
to Japanese 


Pullman 


i 
Foreman, 
n Ja 


muary Visu 


Informal Talk o 


: elters and Refineries: E. R. Marble, Tacoma 
melter. American Smelting & Refining Co., 
Tacoma, Wash 
Physical Metallurgy Div 
Chairman: W. M. Armstrong, professor, dept. of mining and 
metallurgy, University of British Columbia 
fe Pp H m a ete ined by an Im- 
‘ Me j Technique: D. K. Dear- 
ff and Earl T. Hayes, U. S. Bureau of Mines, 
4 (ore 
‘ he ena in W ght Al im Al- 
I etallurgical re- 
ca K Alu il & Chemical Corp., 
Wa 
ransve e Vibration Method for Deter- 
’ fy Mod A. H. Scott, 
ept f etallu i ‘ Kaiser Alu- 
im & UT! ca Spokane, Wash 
Pr e Transfort m-Rich illoys of 
und H ind J. G 
Pa ve fB bia, Van- 
Mag ‘ p ‘ Ternary lron-Alu- 
Coppe \ ys: G. R. Bell and H. P 
M U f British Columbia, Van- 
ive 


TRANSACTIONS AIME 


Some Aspects of Cathodic Protection of Metals: R. D. 
Barer, Pacific Naval Laboratories (Canadian), 
Esquinalt, B. C 

Failure of Marine Boiler Tubes: Pacific Naval Lab- 
oratories, Esquinalt, B. C. 

Metal Forming Parameters from True Stress Strain 
Data: D. Paulson and W. Anderson, University 
of Washington, Seattle, Wash 

Laboratory Techniques for Nuclear Research: J. J. 
Cadwell, metallurgy research engineering 
dept., General Electric Co., Richland, Wash. 
Film and verbal commentary 

Effect of Manganese on the Curie Point of Cementite: 
Earl C. Roberts, metallurgical engineering, 
University of Washington, Seattle, Wash. 

Kinetics of the Reaction Zr and Circaloy-2 with Dry 
Air: Staff, General Electric Co., Richland, 
Wash 

New Corrosion Test for Stainless Steel: James Alger, 
University of Washington, Seattle, Wash 


lron and Steel Div. 


Choirman: L. W. Heinzinger, metallurgical supervisor, 
Bethlehem Pacific Coast Steel Corp 


Ferro-nickel from Ovxidized Nickel-Ferrous Raw 
Material: Wallace E. Anable and Lloyd Ban- 
ning, Bureau of Mines, Albany, Ore 


Fluorine in Western Coals: Harold R. Bradford, dept 
of metallurgical engineering, University of 
Utah, Salt Lake City, Utah 

Mine-Roof Fasteners: James Humphries, Bethlehem 
Pacific Coast Steel Co., Seattle, Wash 

Iron and Steel from Pyrrhotite Tailings: B. G. Hunt 
and A. Turner, Consolidated Mining & Smelt- 
ing Co. of Canada, Ltd., Trail, B. C 


Symposium on Theory and Application of 
X-ray Fluorescent Analysis 


F_ R. Morral, dept. of metallurgical research, Kaiser Aluminum & 
Chemical Corp. 


F. A. Hames, dept. of metallurgy, Montana School of 
Mines, Butte, Mont.; D. M. Mortimore, physics 
laboratory, Bureau of Mines, Albany, Ore.; 
and A. Romans, physics laboratory, Bureau of 
Mines, Albany, Ore 


New England Regional Conference 


ticket, and admission to the Saugus 
Iron Works for $5.00. Bus transpor- 


: tation will be provided. Registration 
To Feature Visit to Saugus Iron Works is only $2.00, except for students 
A visit to the Saugus Iron Works, Rightmire, MIT; Base Metal Effects Advance registration may be ob- 
t ft t we ng, E. F. Nippes, RPI; and tained from George T. Coleman, 
east A e Tension Effects and Diffu- Parker Mfg. Co., Worcester, Mass. 
aon’ f the N N Eng Sintering and Bonding, Harry An additional charge of $1.00 will be 
. R f } I MIT. The 2 pm session, under made for dinner reservations sent in 
it ~ H I Ay manship of Delmar Trout, later than Apr. 15, 1955 
22 ar I ! S Mfg. ( will include papers 
Fr t ul and " Hartbower, Watertown Ar- 
pract at ts ) ining will discuss the welding Board Acts On 
he ake at the Friday f im; Floyd Kelley, General . ° 
ivening will be Hartley, Mas- Electric Research Laboratory, will Local Section Finances 
achuse Institute of Technolog A paper n brazing; George 
who wa ponsit t il D general plate div. Metals & Financing of Local Sections has 
ne « for the aut ticity of the Controls Corp. will speak on cold been given serious consideration by 
Saug estoratior be ng of metals; and the subject the Council of Section Delegates at 
A. A. Burr, Ren er Polyt nic f fla welding will be discussed by the last two Annual Meetings of the 
Institute, will be airman of the W Savage, RPI. Cocktails and Institute, and by the AIME Board of 
session beginning da on April ! at the hotel will follow Directors. A special committee to 
22. The sessior 1 include papers Tr attending the conference Study Local Section Finances, T. B 


d Phase Joining by 
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r 


Brandon 


registration, dinner 


Counselman, Chairman, had issued a 


report, which was considered by the 
Section Delegates at their meeting 
in Chicago on Feb. 12, 1955. Most of 
this Committee’s recommendations 
were approved, the major exception 
being that the Council wished to re- 
tain one delegate for each Local Sec- 
tion instead of reducing the number 
to between 20 and 30 as had been 
recommended. Other matters, agree- 
able to the Council of Section Dele- 
gates and approved by the AIME 
Board, were as follows: The term 
overlaying as applied to Local Sec- 
tions will not henceforth be used, 
though certain Sections will continue 
to overlay, in part or wholly, other 
Local Sections. Travel expenses of 
Loca! Section Delegates (actual first 
class Pullman or airplane fare) will 
continue to be paid but with an 
upper limit in future of $300 instead 
of $250. The rebate to Local Sections 
of one half the initiation fee paid by 
new members in their respective 
territories will be extended to in- 
clude half the initiation fees paid on 
changes of status to grades where an 
initiation fee is required; also on re- 
instatements which involve an initia- 
tion fee, but not when a charge is 
made in lieu of arrears in dues 


Membership Gain Noted 


The year 1954 set a new record for 
the AIME both in the total number 
of members and in the net annual 
gain in membership. At the end of 
the year the number in the various 
grades, compared with a year before, 
was as follows 


1953 1954 
Honorary Members 18 16 
Members 13,332 14,062 
Associate Members 1,708 2,188 
Junior Members 4,613 5,503 
Rocky Mountain 
Members 50 47 
Total 19.718 21,816 
Student Associates 2,195 2,179 
Tota cluding 
students 21,913 23,995 
Excluding students, losses were 
as follows 
1953 1954 
Resignations in good standing 
otal 225 224 
Pct 1.0 
Suspensions in arrears of dues 
Total 713 363 
Pct 346 1.7 
Deaths 
Total 136 183 
Pct 07 os 


Of the 2866 newly enrolled mem- 
bers in 1954, 907, or 31 pct, were in 
Mining Branch; 760, or 26 pct, in the 
Metals Branch; and 1167, or 41 pct, 
in the Petroleum Branch. At the end 
of the year the membership of the 
Institute was classified as follows 
Mining 46.4 pct, Petroleum 27.9 pct, 
and Metals 25.7 pct. It is thus evi- 
dent that the proportion of Mining 
Branch members in the Institute is 
declining, Metals is holding its own, 
and Petroleum is increasing 
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New Secretary Named for AIME 


The AIME Board of Directors ap- 
pointed Ernest O. Kirkendall to the 
secretaryship of the Institute at its 
February 1955 Annual Meeting in 
Chicago. The New Board followed 
the recommendation of the retiring 
Board 

Edward H. Robie, retiring Secre- 
tary, has been named Secretary 
Emeritus. Mr. Robie had served as 
Secretary of the AIME since 1949 
Mr. Kirkendall was named Adminis- 
trative Assistant Secretary by the 
Board of Directors on September 21 
He had been an Assistant Secretary 
of the AIME and Secretary of the 
Metals Branch and its divisions since 
1949 

Mr. Kirkendall came to Institute 
headquarters in New York City 
from Wayne University, Detroit, in 
1946. He became an instructor of 
metallurgical engineering at Wayne 
in 1937 and rose to assistant profes- 
sor in 1941. Between 1938 and 1945 
he served as a metallurgical consult- 
ant to the Progressive Welder Co., 
Detroit, Mich 

Mr. Kirkendall also held positions 
with the machine shop and as 
sembly units of Michigan Valve & 
Foundry, and the electric furnace 
dept of Ford Motor Co 

He was born in East Jordon, 
Mich., July 6, 1914. He earned his 
Bachelor of Science in chemical en- 
gineering at Wayne in 1934 and a 
master of science in metallurgical 
engineering at the University of 


1954 Financial 
Statement Available 


The final audited financial state- 
ment of the AIME for 1954, which 
was made available to all members 
present at the Annual Business 
Meeting of the Institute in Chicago, 
February 15, showed a balance car- 
ried to surplus for the year 1954 of 
$8688. Income was $676,423, plus an 
appropriation of $7150 from _ the 
Metals Branch Research Publications 
Fund, and expenses $674,884. Branch- 
wise, income and expenses broke 
down as follows 

Petrol- 

Mining Metals eum 
Income $303,269 $182,228° $198,075 
Expense 280,301 202,418 192,166 

Surplus $22,968 —$20,190 $5,909 

* Including income from Research 
Publications Fund 

Dues accounted for 55 pct of AIME 
income, initiation fees 4 pct, adver- 
tising 30 pct, and publication sales 
and miscellaneous 11 pct. Publica- 
tions totaled 55 pct of the expense 
Of the other 45 pct, Division and 
Branch expense was 10 pct, Local 
Sections, 4 pct, and the balance mem- 
bership activities, the business office, 


ERNEST KIRKENDALL 


Michigan in 1935. Mr. Kirkendall 
was awarded a D.Sc. in metallurgi- 
cal engineering at the University of 
Michigan in 1938 

Currently residing in New Ro- 
chelle, N. Y. he is married and the 
father of two daughters, nine and 
sixteen respectively, and a son, 
fourteen 

Results of his research endeavors, 
published in AIME Transactions, in 
clude rates of diffusion of copper 
and zinc in alpha brass. Mr. Kirken- 
dall is a registered professional en 
gineer and a member of Tau Beta 
Pi, Sigma Xi, Phi Lambda Upsilon, 
and Phi Kappa Phi honorary 


the secretary's office, depreciation 
library, and a variety of other items 
A “pie” diagram showing the main 
items in income and expense will be 
mailed to any AIME member on re- 
quest, as will the detailed financial 
statement with an explanation of 
each item 


Stature Committee 
Approved by Board 


A committee of stature to study 
the present Institute organization 
and to develop an Institute structure 
that will permit maximum develop- 
ment of the Institute in the next 25 
years was proposed by the Inter- 
Branch Council at the Annual Meet 
ing. The Board approved, and Presi- 
dent Smith later appointed Messrs 
Fletcher, Reinartz, and Reistle to 
this committee. A report, at least in 
preliminary forn expected to be 
ready for the meeting of the Board 
on April 13. Present trends in growth 
of the Institute, and of its three 
Branche as well as industrial de- 
velopments in its field make a fore- 
cast of the future especially desir 
able at this time. Plans for a new 
engineering building may be affected 
by the results of this study 
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‘ 
a 
é 
- 
an 


Connecticut Section 


a decision might be based might be 
forthcoming The Committee is 


therefore being continued in force 
The third technical session of the jecision unt ater in the spring. The 
Connecticut Local Section AIME for ™4tter will probably be discussed 
the 1964.86 seeson wes held on further at the April 13 meeting of 
Wi 7 evening. Jan. 12. 1088. at the AIME Board but it is unlikely 
he Bridgeport Public Library Audi- that a de ite decision can be reached 
im in Bridgeport, Conn. Fifty- iS SOOn as that 
three persor attended the session 
neluding 34 members and 19 guests. Publications Fund 
Richard J. Christine, Chairman of 
the Connecticut Section, introduced To Be Continued 
\ugustus B. Kinzel, Vice President 
ur D tor of the AIME, who spoke The Inter-Branch Council has 
I fl ! e of the national pol- recommended, and the Board ap- 
es of the AIME proved, that the Metals Branch Re- 
All Blank, Vice Chairman, then search Pul ations Fund be con- 
presented J. Stuart Smart, J assist- tinued on a permanent basis. In the 
ant e pre nt and director of latter half of 1954 close to $50,000 
for American Smelting & was raised by contributions from 
I who spoke on Contin- mpani¢ vt especiall benefit 
‘ J le from publication of research papers 
M t issed the historica TI aking it ible to publish 
ic pr ft method of cast- naterial, chiefly 
ng a tl types t Tra actior Supplements to 
{ t isting equipment and the JOURNAL OF METALS, than would 
t H k re W therwise be 1 ble. It is hoped 
j t pa if that furthe ntributions to thi 
he j talx Fu acct ung yea may make 
g e of my e! that ’ le a tinuance of the pro- 
‘ e@ ¢ nte t echa ai n the pre nt, or even an ex- 
propert t cast panded scale 
eta ured n- 
‘ the | ent and . 
‘ths type of Appointments Named 
‘ At the first meeting of the incom- 
2 Boa f Directors, on February 
J 
ttee appointments for the 
vere made as follows 
New Building P ( my tee H DeWitt 
smith, | man; Carl E. Reistle 
Site Still Undecided Vice ¢ in; T. B. Counsel- 
n, L. F. Reinartz, J. S. Smart, J: 
f ti f Founder ince ( nittee: A. B. Kinzel 
Philip Kraft, P. D. Wil- 
tion t : f Er f the other mmittee 
‘ Bu 
ft ( f E ome W. W. Mein, Jr 
th , Ey ment Fund X”: Gail F 
I port Moultor 
f Honorary Memberships: John R. Su- 
ast Ad P. D. Wilson; F. A 
pita t Aver, Vice Chairman 
‘ Mi ‘ Conduct: W. M. Peirce 
K 
te t Pittst S a M i Memorial Fund 
ane ‘ ‘ Me r Fund: D. 
posed t Kf Jackling 
port | e { tte af } erty Memorial Fund 
ng to a A 
re at ! It : H. R rds Award: R. E 
elie 1 that lata 
Ar 15, 1955 is the deadline for ‘ that are to be prese nted 
it the Institut Meta D M rt adelpt a, Oct 
17 19. 45 adiine equlring 
revision may not be processed time to permit scheduling for 
this meeting 
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Rand Foundation Award: P. D. I 
Honeyman 

Saunders Mining Medal 
Goss 

Douglas Metallurgical Medal 
Smith, Jr 

Lucas Petroleum Medal: L. W. Alcorn 

Erskine Ramsay Coal Medal: V. O 
Murray 

Benjamin F. Fairless Award 
McCutcheon 

AIME Pension Trust: Gail F 
ton 

Library: Frank T. Sisco 

Cooperation with the 
MSNS: Philip J. Shenon 

Student Prize Paper Awards: David 
Beetem 

AIME-Socony-Vacuum 
Shirley A. Lynch 

Publications Advisory: Philip Kraft 

General Membership: W. J. Harris 

Inter-Branch Council: E. O. Kirken- 
dall 

Research: E. P. Pfleider 
Complete personnel will be listed 

in the Directory to be published 

later in the spring, but can be sup 

plied to interested members on re- 

quest immediately 


Wesley P 


A. A 


K. C. 


Moul- 


CIM and 


Scholarship 


List Board 
Meeting Dates 


Meetings of the Board of Directors 
of AIME will be held in New York 
on the following dates in the coming 
year: April 13, June 15, Sept. 21, 
Nov. 16; Feb. 19 and 21, 1956 

Meetings of the Executive and 
Finance Committees, also in New 
York: May 11, July 20, August 17, 
October 21, December 21, and Jan 
18, 1956 


1956 Officers Selected 


The Nominating Committee for 
AIME Officers in 1956 met in Chi 
cago on February 16 and selected the 
official slate of officers. This slate 
will be declared elected at the No- 
vember meeting of the Board unless 
opposing candidates are offered by a 
petition signed by at least 25 Mem- 
bers or Members before 
September 1. In that case a letter 


Associate 


ballot will be circulated 
Heading the ticket is Grover J 


Holt, general manager of the ore 
mining dept. of the Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. He is 
nominated for President-Elect in 


1956, and Director for a three-year 
term 

Nominated for Vice-President and 
Director were Joseph L. Gillson 
geologist for the E. 1. duPont de Ne 
mours Co., Wi tor l 
Lloyd E. Elkins, production research 
director for the Stanolind Oil & Gas 
Co Tulsa 

Others named for three-year terms 
as Director are G. F. Moulton, 
Andrew Fletcher, C. R. Dodson, C 
R Kuzell 7 J Mee kK and R B 
Caples. Biographies will appear in 
the July issues of the three Journals 


Tuning in for radio transmission. 


Each 


item 


of equipment is not much bigger than a suitcase 


A leapfrog telephone system 
for the Armed Forces! 


A new communications system, which takes to the air when 
th t n its th t ging wire h developed 
U_S. Signal Corps by Bell Telephone Laboratoric 
Th ystcm 1 ind rad cl interchangeab overt 
n g It tabl affected by t 1 rugged 
ba Iw t at once f 
" as Clearly and naturally as over the regular telephone svstem 
This is the first time a completely integrated wire and radio 
of th | h nn | ty ha been for t I 
Armed | It i i tion at Western Electnc, mam 
n Te vit of the Bell Svstem 


The m ystem is a joimt achievement of the Signal Corps, 


water or 


for the 


ystem 


th 


ifactur 


Bell 


; Amplifiers like this are used 

t 1 Western | one of the man uit f long and every 5% miles in the cable por 

+4 » It show g how tect vhoch the Laboratorsn tions of the system. They are 

' te + nator trength weatherproof, can be used on a 

pole or the nd, and will even 

Pa, work under wate The syster 

ses spiral w i cable deve 
> Bell Telephone Laboratories »ped by the Signal Corps | 
> 
Improving telephone ice for America provides careers Easily raised antennas ) 
for creative men in scientific and techn ‘ end or receive for the radio links va 
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Combination for a Successful Annual Meeting — 


Gracious Host City, a Hardworking Section, 
And Maximum Attention to Informality 


NOTHER record breaking AIME 
A Meeting was held in 


C) February 14 to 17. The 
t was 2597 topping 
eeting held t le of 

‘| ‘ e to the Chicag 
> re f the 

g ‘ Ir 

e ¢ 

ed f the 
ui the ¢ 
alit pe i a 

1 the 
ar 
pr ite 

tome ¢ 

ita, lent, Dl 
poke 

A j ‘ 
He 

e 40 pI 

‘ I te 
the | et 

k 

W G Pfanr received the 
Mathewson Gold Medal from Jack 
M T also presented the Alfred 
Noble Prize to Cornelius S. Roberts 
pape Creer r of 
Magne m-Certur This 
yea Howe Memorial Lecturer, 


Johr Mars! presented the J gE 
Johnson, Jr. Award to Gust Bitsianes 
Robert W. Hunt Award ¢ 
F. W. Boulger and R. H. Frazier 


Paul R. Mundie, guest speaker at 


the 


the Meta Branch Dinner and in 
dustrial x Itant, spoke 
on The Development f Personal 
E fectivene I was fils contention 
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that the 


equipment needed by the 


uccessful an acquired, rather 
than inborn. High IQ does not neces- 
irily mean good practical intel- 
ligence. Successful people have a 


edium IQ, he stated and an ability 
to grasp a given situation. The Insti- 
tute of Metals Div. Annual Lecturer 


was Clarence Zener. The lecture 
vas given Wednesday morning in 
the B evard Roor Title of Dr 
Zener's talk wa The Impact of 
Magnetism Upon Metallurgy 

Phil Stroup presided at the head 
table of the Extractive Metallurgy 


Luncheon, introducing guests, com- 
ttee chairmen and the past chair- 

R. R. McNaugh- 
tor Mr McNaughton 
plaque in recognition of his activ- 
1s 1953 Division Chairman. The 

new EMD Award was also an- 
r ed A committee is working 
it details of the award, to be pre- 
ed for the first time at the An- 
Meeting in 1956 for the out- 


received a 


tanding paper on extractive metal- 
I H. DeWitt Smith spoke on 
progress at pper mines he has 
eer nnected with. Francis Frary, 
Al 1 ( of America, was the 


principal speaker 
t the Powder Metallurgy Lunch- 
an H. H. Haus- 
poke on the status of powder 


Chairn 
He also introduced Claus 
is year’s division head 

The formal proceedings of the An- 

Banquet were cut to a min- 

this year with only the four 

jor awards of the Institute pre- 
sented during dinner. These were 
he James Douglas Medal to Edwin 
ver, Erskine Ramsay Medal 
to George Herman Deike; the Robert 
H. Richards Award to Edward Wil- 

n Ds i the Benjamin F. Fair- 
less Award to Stewart Joseph Cort 
H. DeWitt Smith, who assumed office 
us 19 AIME President, was pre- 
ented by Leo F. Reinartz, 1954 
President. Mr. Smith spoke briefly 


netallurgy 


) 
iA 


avis; ar 


plar or the coming year 


offered by the Chi- 


cago Section, NOHC which held its 
meeting at the Del Prado on Feb- 
ruary 16 made it possible for Iron 
and Steel Div. members to attend 
the meeting there. Over 293 regis- 
tered for this meeting with 280 at- 
tending the banquet. Frank Leahy 
was the guest speaker. Chairman of 
the meeting was R. J. McCurdy, with 
T. Hess Vice Chairman, and Harry 
Erler, Secretary-Treasurer 

Registration for the Woman's Aux- 
iliary, AIME, was 354. The coffee 
hour, sponsored by the Chicago Sec- 
tion, Mrs. Lawrence V. Dillon, Chair- 
man, was held Monday from 8:00 am 
to 12 m. On Tuesday activities were 
held at the South Shore Country 
Club with Mrs. William C. Brewster 
as Chairman of the event 

The Annual Meeting of the 
WAAIME was held Wednesday at 
9:30 am. Officers elected for 1955 
are: Mrs. Robert D. Coombs, Presi- 
dent; Mrs. Howard R. Norsworthy, 
Mrs. Arthur Notman, Mrs. David E 
Park, Mrs. Cony T. Brown, and Mrs 
J. Carpenter, Ist, 2nd, 3rd, 4th, and 
5th Vice Presidents respectively; 
Mrs. Robert W. Rowen, Treasurer; 
Mrs. Samuel H. Dolbear and Mrs 
H. A. Kursell, Assistant Treasurers: 
Mrs. Theodore Nagel, Corresponding 
Secretary; Mrs. W. McG. Peirce, Re- 
cording Secretary; and Mrs. Arnold 
H. Miller, Assistant Recording Sec- 
retary 

Chicago committee members and 
their committees responsible for the 
success of the Annual Meeting were 
General Committee: Paul Weir, Hon- 
orary Chairman; H. A. White, Chair- 
man; H. W. Johnson, Vice Chairman: 
Clayten G. Ball, Vice Chai>man: and 
A. G. Forrest, Secretary-Treasurer 

Registration Committee: R. Tietig, 
Jr., Chairman; L. V. Dillon; John E 
Didrickson; H. V. Lauer; E. J. Bell: 
S. H. Jones; George Watson: J. H 
Greenberg: J. P. Weir; John H 
Owen; and Donald S. Cameron 

Reception Committee: A. G. For- 
rest, Chairman; D. J. Carney, J. E 


Cooperation 


Art Thornton, incom- 
ing chairman of ISD, 
presents a certificate 
to John S. Marsh, 
1955 Howe Memorial 
Lecturer, while AIME 
President Elect H. De- 
witt Smith looks on. 


Drapeau, Jr.; G. A. Watson, Jr.; W. 
G. Wilson; and R. W. Farley. 
Banquet Committee: Clayton G. 
Ball, Chairman; P. R. Nichols; Mrs 
P. R. Nichols; John Garcia; Mrs. J. 


R. Kenney 

Cocktail Party and  Dinner- 
Smoker: C. M. Squarcy, Chairman; 
Robert Mohr; John Owen; J. S 


Kapitan; and B. E. McClelland. 

Welcoming Luncheon H A 
Herder, Chairman; Mrs. J. R. Ken- 
ney; Mrs. H. R. Boatman; Paul Weir; 
Fred See; E. J. Gardner; and A. J. 
Cochrane 

Informal Dance Committee: Mel- 
vin Nickel, Chairman; Mrs. Alex H 
Jolly; Thomas Bartlett, and Theo- 
dore J. Wayne 

Hotel Committee: E. F. Michtell; 
Publicity Committee: George Biddle, 
Chairman; and D. J. Carney 

Technical Session Arrangements: 
George Campbell, Chairman; Her- 
bert J. Shaner; Lawrence R. Riley; 
Richard N. Ames; Philip H. Smith; 
Harry J. Hausner; David J. Kachik; 
and Frank A. Jacobs 


Stewart J. Cort, president and director of Bethichem Stee! 
Co., received the first Benjomin F. Fairless Aword from 
AIME President Reimartz. 


Student participation Committee 
was headed by J. F. Elliott 

One of the unusual features of the 
1955 meeting was the innovation of 
booths for manufacturer's display 
purposes. The booths served as a 
means for showing the latest equip- 
ment and also as a meeting place 
with salesmen and company officials 


EMD — Hydrometallurgy-Solution 
and Precipitation Session, am. Re- 
ported by John Dasher, Chemical 
Construction Corp. 

The joint EMD-MBD sessions on 
hydrometallurgy solution and pre- 
cipitation are for the caught-in-the- 
middle men, who have difficulty de- 
ciding in which branch of the Insti 
tute they belong. The first session 
had two University of Utah papers 
on AEC sponsored research. The first 
described the mechanism of roasting 
sphalerite which forms SO as a first 
step, and is not hindered by the ZnO 
coating. The second showed that 
cuprite disproportion in the absence 
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of oxygen depends both on adsorp- 
tion of undissociated H,SO, and ,H 

The Columbia thesis paper de- 
scribed the fast reaction of chalcocite 
with ferric sulphate to covelite and 
cupric sulphate and the much slower 
dissolution of covelite 

The attendance swelled to 125 for 
J. Halpern’s description of how 
to leach pyritic uranium ores with 
out reagents—just air and steam 
This and the Beaverlodge paper form 
an interesting contrast with the two 
Utah papers as to what the Canadian 
and U. S. AEC’s are doing for hydro- 
metallurgy 


EMD — Hydrometallurgy -Solution 
and Precipitation Session, pm. Re- 
ported by R. D. Macdonald, Battelle 
Memorial Institute. 

The two papers presented by F. A 
Schaufelberger on the hydrogen re 
duction of metals from solution con 
tained such a wealth of detail that 
there was not time either for ade- 
quate presentation or for subsequent 
questioning. The level of interest in 
this heretofore unreported new unit 


Jock Scaff, Chairman of Metals Branch, presents o certifi 
cote to Clarence Zener, 1955 Annual Lecturer, IMD, with 


AIME President Reinortz at lett 
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Edwin L. Oliver of 
Dorr-Olwer inc. re 
coves the Jomes 
Dougles Meda! from 
AIME President L. F 
Reinartz os Past 
President Andrew 


Fletcher looks on 


Thomas B. King, Massachusetts Insti- C. L. McCabe confirmed that dis 
tute of Technology solved hydrogen did not seem to 
G. M. Pound presented the first affect the sulphur activity 
; in Mol- After a brief interval, H. L. Lande: 
Conduc- presented the third paper, Chemical 
n the pseudo Behavior of Oxygen in Liquid Mattes 
S were meas Small matte samples were equili 
graphite brated with SO,-CO mixtures, then 
quenched and analyzed for oxygen 
by hydrogen reduction. Oxygen con- 
tents varied from 0.1 to 3.0 pct. mag 
netite being present as a second 
phase i high oxygen pressures 
Methods of analysis for oxygen in 
high sulphur materials were dis 
cussed 
C. L. McCabe presented his paper 
jna Sul hur Pressure Measurements of 
Vatte-Smeltir g Tem- Mi sbdenum Sesquisulph de n Equ ~ 
presented by W. / librium with Molybdenum. Vapor 
pressure measurements 
on molvbdenite 
Knudsen cell. Chemi 
juilibrium. Ac- analysis of the residus 
and FeS Mo.S. and not MoS, as reported 
za new solutior the literature, was the sulphide 
equation. Mattes equilibrium with molybdenum 
EMD — Physical Chemistry of could } rd P lightly nor about 1100°C 
Mattes Session, pm. Reported by lea! i f Cu.S and FeS An interesting discussion, initiated 


John S. Marsh chats with C. Sheldon Roberts, Alfred Noble At the cockteil party preceding the formal dinner in the 
Prize winner, ond William G Pionn, recipient of the Hotel Conrad Hilton, Leo Reinortz tolks with Ed Dovis 
Mathewson Gold Medal for 1955 and Don Gillies 
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: 


Among those who at- 
tended the AIME 
Annual Banquet were 
Jerry Pierce, Jim 
Halley, Clyde Wil 
lioms, Bud White, 
ond H. DeWitt Smith 


by H. H. Kellogg 
sumption that the vapor from the 

ll was at equilibrium with respect 
to S, and S. A high level of interest 
was maintain throughout a suc- 
cessful meeting, which was attended 
by about 45 people 


queried the as 


ISD—Structure and Segregation of 
Rimming Steel Ingots and Steeimak- 
ing Developments During the Past 
Decade, Open Hearth Committee, pm. 
Reported by John Tatu, Inland Steel 
Co. 

The first part of this session was 
on structure and segregation of rim- 
ming ingots. Two papers and a movie 
were presented on this subject. The 
first paper on Influence of Furnace 
Practice and Dek 
Structure and Performance of R Lt 
Steel, was presented by L. F. Flem- 
ing. Particular emphasis was placed 
on steel and mold temperature, FeO 
level, pour height, rate of metal rise 
in mold, aluminum deoxidation prac- 
tice, and teeming practice as import- 
ant factors in influencing the ingot 
structure and the product surface 
quality of rim steel 

The second paper on Influence of 
Ingot Dimensions on Segregation of 


ridation on the 


Felix Wormser, Carl 
Reistle, Jr, President 
Elect for 1956, and 
H DeWitt Smith 
President for 1955, 
meet during the AIME 
Formal Donce 


Rim Steel Ingots, was presented by 
J. F. Elliott. The study showed that 
such factors as 
analysis, and thickness have a 
greater influence on segregation than 
do ingot dimensions 

The movies was a series of Tech- 
nicolor pictures illustrating variou 
rimming action conditions 

This session was completed with 
the presentation of a paper by K. L 
Fetters on Develop- 
ments During the Past Decade. Ths 
study on an industry-wide 
showed that during the period of 
1943 to 1954, the average heat siz 
increased from 146.3 tons in 1943 to 
182.0 tons in 1954. The average tons 
per hr increased from 12.07 in 1943 
to 15.81 in 1954, and the average heat 
time decreased from 12 ft 12 in. in 
1943 to 11 ft 30 in. in 1954. Eighty 
percent of the increase in productive 
rate was attributed to the making 
of larger heats without any major 
Twenty 


Steelmaking 


basis, 


changes in furnace design 
percent of the increased productiv: 


rate was attributed to improved 
practices Dr. Fetters brought out 
the fact that under present day op- 
could 
be related to heat size and percent 


erations, the productive rate 


age hot metal in the charge by the 
following formula 


P =~ 0.065 S + 0.1 HM 0.77 
P — Tons per hr (based on tap 
to tap time) 
S Heat size 
HM Percent hot metal 


The practices that were considered 
to have contributed to the increased 
productive rate were: Use of oxygen 
thermocouple temperature measure 
ment, improved combustion effi 
ciency, improved refractory practice 
rapid chemical analysis, improved 
charge oxides, desiliconization and 
desulphurization of hot metal, scrap 
preparation, and slag control. The 
need for research in physical chen 
istry and the 
men to apply the result 
search work was stressed 


need for training of 


of the 


EMD—Pyrometallurgy and Hydro 
metallurgy of Zine and Lead Session, 
am. Reported by R. E. Lund, St. 
Joseph Lead Co. 

Detailed descriptions of the lag 
fuming operatior of the Hudsor 
Bay Mining & Smelting Co. at Flir 
Flon and treatment of the r« ilting 
zinc oxide were described in sepa 
rate papers. The solutions to prob 
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EMD luncheon wos 
held Wednesday noon 
in the Tower room 
P_ T. Stroup is Choir 
mon of the division 


encountered in furning a high 
ana ti ful inte 
the eiting ta pper rge con 
tair ‘ ounts of magnetite 
esented by R. E. Mast. Prox 
xia furne to elir 
at ! et ast g and leact 
le ‘ nm the 
Bile 
t tu the 
‘ 7; 
ntrate 
eporte t H 
+ 
‘+ 
‘ 
7 
M 
J 


iSD—Statistical Methods in the 
Stee! Industry Session, am. Reported 


by Howard ( Dunkle, Republic 
Steel Corp 
K 


IMD Executive Com 
mittee luncheon wos 
held Tuesday noon 
Jock Scott is choir 
mon with Stu Smoert 
the mcoming choir 
man 
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D. S. Leckie presented a timely 
paper entitled, Pitfalls in the Appli- 
catior f Statistics to Steel Plant 
Data. He pointed out some of the 
langers encountered when using a 

non denominator on such vari- 


able a OKE ind tone rates in a 

iltiple orrelation study. It was 
11sO pointed out how important it Is 
to have an intimate knowledge of 
the proce inder study and the 
source of the data used 


The third paper by W. A. Griffith 
we presented exan ple of an 


f iriance technique in the 

tion of a mplex problem. With 

nt of data on sev 

‘ wa able to jeter 

ne what factors were of major im- 

[ e and the level of signifi 

e. Predicted results were found 

neck losely with those 
tua tained in productior 


IMD—Constitution Session, am. 
Reported by D. J. McPherson, Ar- 
mour Research Foundation of Illinois 
Institute of Technology. 


Constitution of the rconium bi 
nar tr olu biurn and 
is detailed at the 
tit ¢t Iowa State 

The galliu anti 
te wn t nvesti 
. F x Institute to be 

t ther (ys ip Ill 
\ t of interest as 
t The constitution of 

‘ ha if the mag 
ur uuminum system 
vestigatior by the U. Ss 
ea {M na ites that the 
€ ts for workable ar 
met in this 

t Ma tic theory and proper 

tie i ghiighted th session 
W ng se Electric Corp. work- 
x nit elected transition 

tal nitride have concluded ex 
pe ent that, in accordance wit! 


Zener’s conception, nitrogen acts as 
a donor of electrons to the d-shell of 
the metal atoms present. Curie tem- 
peratures in sigma phases and the 
effects of changing composition and 
and lattice parameters upon them 
were reported by M. V. Nevitt and 
P. A. Beck 

IMD—Deformation Session, am. 
Reported by H. Y. Hunsicker, Alumi- 
num Co. of America. 

Silicon-iron single crystals grown 
to selected orientations and cold 
rolled to a reduction of 70 pct in 
thickness were used by P. K. Koh 
and C. G. Dunn to establish with 
greater certainty the nature of the 
stable final orientations after de- 
formation which were in agreement 
with the orientations previously de- 
termined for iron crystals. The 
amount of widening during rolling 
was found to correlate with the posi- 
tion of [111] slip directions in agree 
ment with the theory of Hibbard and 
Yen. In some experiments described 
Paxton and I. J. Bear the 
yield point elongation of iron single 
s was shown to vary consid- 
erably with orientation and surface 
condition 

Hardness data for cobalt, iron, 
titanium, ranium, and zirconium 
obtained over a range of tempera 
tures including that of transforma 
tion led W. Chubb to conclude that 
other factors being equal the strength 
of metals may be significantly de- 
pendent upon the type and relative 
symmetry of the crystalline lattice 
Transformation to a body centered 
crystal structure always resulted in 
softening while increased hardness 
was associated with changes to close 
packed or more complex structures 

Based on extensive tests of iron- 
molybdenum alloys containing up to 
15 pet molybdenum, S. F. Reiter and 
W. R. Hibbard, Jr.. showed the con- 
tributions of solid solution harden- 


ing, transformation and precipitation 
hardening to the tensile strength and 
resistance to creep at temperatures 
up to 1800°F. New graphical methods 
employed to correlate the results of 
tensile and creep tests should be of 
value in comparing alloys for use at 
elevated temperatures 


IMD—Deformation Session, pm. 
Reported by F. L. Vogel, Bell Tele- 
phone Laboratories. 

Under the co-chairmanship of C.S 
Roberts of the Dow Chemical Co 
and F. L. Vogel an interesting and 
diverse session on deformation was 
attended by approximately 40 people 

On the subject of deformation of 
close packed hexagonal metals, J. J 
Gilman explained the formation of a 
new deformational feature in zinc-« 
bands and A. R. Chandhuri described 
nonbasal slip in magnesium. The 
latter is of particular interest be- 
cause of the irregular nature of the 
slip lines. Two papers were pre 
sented on the deformation of ger- 
manium at high temperature—one 
by R. G. Treuting and the other by 
E. S. Greiner. The first was con 
cerned with the fundamentals of slip 
and incited some discussion as to 
whether the double yield which ap- 
pears in this mater al is due to the 
operation of the Cottrell mechanism 
E. S. Greiner’s paper showed that 
torsional deformation takes place by 
slip on octahedral planes and in 
cluded some micrographs of disloca- 
tion etch pits on these planes 

J. D. Lubahn, in his paper on the 
Bauschinger effect demonstrated that 
this effect could be revealed by load- 
ing and unloading during tension 
tests on copper. Another paper on 
copper authored by A. L. Pranatis 
described experiments on viscous 
flow. These were used to check the 


Nabarro-Herring theory of creep and 
also yielded useful information on 
surface tension. Two papers on fa- 
tigue were presented. The first, by 
W. L. Bruckhart revealed the un- 
usually good fatigue characteristics 
of both arc cast and powder metal 
lurgy molybdenum in notched and 
unnotched rotating beam tests. The 
second fatigue paper by R. Webeler 
used low temperature resistivity 
measurements to determine the 
nature of the internal damage which 
takes place during repeated loading 
of AuCu 

Interesting discussion followed 
most of the papers, some of the con 
tributors being J. C. McDonald, R. I 
Jaffee, and F. D. Rosi 


IMD—Transformation Session, pm. 
Reported by D. Turnbull, General 
Electric Co. 

Many of the papers presented at 
this session dealt with the effects of 
various transformations on mechani 
cal behavior. For example, A. W 
Dana, Jr.. and A. R. Troiano, Case 
Institute of Technology, and F. J 
Shortsleeve, Union Carbide & Car 
bon Research Laboratories, described 
experiments which indicated that 
high hydrogen content is a necessary 
ficient condition for flak 
ing of steel. In addition, there mi 
be high local stresses usually pro 
duced by transformations. R. H 
Frazier, F. W. Boulger, and C. H 
Lorig of Battelle Memorial Institute 
reported on some relationships be 
tween transition temperatures of 
semikilled steel plate and micro 
structure. G. Bhat and J. F. Libsch of 
Lehigh University described results 


but not si 


t 


is 


indicating two mechanisms each 
operative in a different temperature 
range) of temper embrittlement in 


chromium steels 


C. R. Simeoe A R Elsea and G 


The Chicago Section 
with R. J. McCurdy, 
Choirman, NOHC, 
met ot the Del Prado 
Hotel during the 
AIME Annual Meet 
ing 


K. Manning of Battelle Memorial 
Institute discussed the effect of boron 
on the rate of austenite decomposi 
tion. They showed that boron addi 
tions drastically reduce the nuclea 
tion rate of ferrite while affecting its 
growth rate very little. This result is 
consistent with the theory that the 
probability of ferrite nucleation at 
grain boundaries is greatly decreased 
due to positive adsorption of boron 
at these boundaries 


IMD—Oxidation and Melting Ses- 
sion, pm. Reported by John L. Ever- 
hart, Materials & Methods. 

This session, an interesting mix 
ture of theoretical and practical 
papers, held the attention of an 
audience of 45 for the full time al 
lotted, a tribute to the value of the 
papers since this was the last session 
of the Institute 

In the opening paper, M. Simnad 
liscussed rates of oxidation of molvb 
denum and brought out during the 
question period that, as might be 
expected, dynamic and static con 
ditions yielded quite different results 
Because the authors were unable to 
attend, Dr. Simnad also read a paper 
on the oxidation of cobalt 

A paper on the conditions govern 
ing the instability of a solid liquid 
interface during olidification de 
livered by W. A. Tiller, led to ani 
mated discussion on cellular struc 
ture and the shape of the interface 

W. G. Pfann continuing the erie 
of papers on zone melting which won 
him the Mathewson Gold Medal of 
the Institute earlier in the week, dis 
closed a zone-v i method whicl 
permits continuous separation by 
zone melting. The theories underly 
neiting were advanced con 
iderably by a paper on the mathe 
atics of the process ably presented 


by Leslie Burris, Jr 


ing zone 


The EMD Executive 
Committee of which 
P_ T. Stroup is choir 
man held a meeting 
Tuesday morning 
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R MecNeughton 
wos Choirmon of the 
Metals Branch Coun 
cl which met on 
Monday morning 


IMD—Powder Metallurgy Session 
and Symposium. Reported by H. H. 
Hausner, Sylvania Electric Products, 
Ime 


ond Stee! Div 
officers who met 
with the Evecutive 
Committee tor breok 
fest on Wednesday 
morning 
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The general luncheon on the same 
t ed more than 6U 

' guest Dr. Hausner 

I mar the eting, gave an 
rt Ka it new trends 
tallurs especially 
pect to the development of 

ne ind nuclear power 


IMD—Nuclear Metallurgy Session, 
am. Reported by D. W. Lillie, Gen- 
eral Electric Co 


rT} n was AIME’s first for- 

; n metallurgy related 

I first two pape were on the 
t ot damage and 

ie an interesting contrast. M. B 
Reyr JR. Low, Jr ind L. O 
wed that radiation had 

Tect on the stability of 

justenite in type 347 stainless steels 
lecomposition 
i e order of frac- 
tu f the effects 

e definite not of engineer- 
ficance In molybdenun 

C. A. Bruch, W. E. McHugh, 

I W.H bury pointed out 

neering change 

This comes 

ne of the luc- 
ition tempera 

infortunatel) 

the tra thor te perature 


from just below room temperature 
to slightly above, so that room tem- 
perature characteristics change from 
ductile to extremely brittle with ex- 


than one year in the 
materials testing reactor 

Waite’s paper on transfor- 
mations in uranium-chromium 
liscussed TTT curves very similar t 
familiar diagrams of ferrous met- 
and W. Seymour covered 
orientation in uranium 


less 


posure of 


allurgy 
preferred 
eet 
The attendance of 50 to 60 con- 
tained individuals active in the field, 
as a scattering of those curi- 
the emergence of a new 
field of metallurgy from the curtains 


of classification 


IMD—Recrystallization Session, 
pm. Reported by W. R. Hibbard, Jr., 
General Electric Co. and G. Edmunds, 
American Brake Shoe Co. 

E. C. W. Perryman’s papers on the 
recrystallization of super purity mag- 


as we ll 


ous to 


nesium and the recrystallization of 
aluminum-magnesium alloys were 


kinetics data which 
nucleation 
almost in the annealing cycle 
with little or no incubation period 


independent of time 


characterized by 
i that 


at once 


ina growth was 


These data were fitted to the equa- 
tions of Avrami and Thorley, and 
they seemed to fit both equations 
reasonably well. There was some dis- 


— 
4 
Pag 


cussion as to the reason for the lack 
of incubation period, which might 
have resulted from the high purity 
aluminum starting to recover and re- 
crystallize at room temperature prior 
to the measurement 

Paul Gordon presented a paper on 
the kinetics of recrystallization in 
tensile deformed copper using meas- 
urements of resistivity, hardness, and 
stored energy by calorimetric tech- 
niques. He also had fitted his results 
to the equations of Avrami and 
Thorley. There was some discussion 
as to whether or not some structural 
changes had occurred in this super 
purity copper at room temperature 
prior to his measurements 

R. L. Fullman presented a discus- 
sion emphasizing the approach that 
these equations which were used for 
curve fitting purposes all involve 
certain ad hoc assumptions with re- 
gard to such things as constant 
growth rates which can be checked 
from the experimental data avail- 
able, and rather than fit the data to 
these equations, one should examine 
the assumptions and see whether the 
equations are really applicable 

The paper by N. E. Brown and 
F. L. VerSnyder was a study of the 
growth and recrystallization of sele- 
nium crystals in a noncrystalline 
vitreous) selenium layer deposited 
from selenium vapor 

A paper by A. Merlini and P. A 
Beck on low brasses showed the 
gradual shifting of rolling textures 
and corresponding gradual changes 

annealing texture with changing 

zinc content and favors the oriented 
growth theory of annealing textures 

Y. C. Liu and W. R. Hibbard, J: 
from their analysis of the relation- 


ship of texture changes in several 


face-centered-cubi metals ration- 
alize recrystallization textures in 
terms of oriented nucleation as well 
as in terms of oriented growth 

In the seventh and final paper of 


the session, J. H. Keeler and A. H 
Geisler determined preferred orien 
tations in beta annealed zirconiun 
showing a strong dependence of tex- 
ture upon the B annealing tempera 


ture 


ISD—New Processes in the Steel 
Industry, am. Reported by J. F. 
Elliott, Inland Steel Co. 

Two papers reporting on the opera- 
tional aspects of two new processes 
in the steel industry were presented 
in a short session. The good attend- 
ance of approximately 300 showed 
that there was a lively interest in 
the session. John McMulkin gave an 
nteresting description of the produc- 
ion facilities that Dofasco has built 
for the production of oxygen steel by 
the LD process. Of particular interest 
were the novel methods and equip 
ment for handling fluxes, for making 
refractories, for bottom pouring in- 
gots on cars which move from a 
makeup position to a pouring posi- 
tion, and for the transportation of 
hot ingots to the blooming mill by a 


the combustion zone is very thin and 


The 1955 Annual Meeting is that oxygenated blast is not an essen- 
now history, and if the multi- tial part of the operation 
tude of kind remarks and com- T. L. Joseph developed several in- 
pliments are any criterion, it teresting points in his discussion of 


the material presented, He noted that 
the sulphur levels obtained in the 
product of 0.1 to 0.2 pct would be a 
matter of concern in the U.S 


was a success. 

All of us in Chicago who 
worked on the various com- 
mittees are indeed grateful 
and happy that our efforts ISD—Mechanical Working, pm. 
were appreciated. Reported by L. J. Trilli, Inland Steel 


However, the most careful Co. 
planning would not have pro- An audience of approximately 100 
duced a successful meeting if persons attended this first annual ses- 
it had not been for the gener- sion. Considerable audience interest 
ous response and support of the was evinced in the discussions of the 
membership. four papers presented, These papers 
Therefore, from the com- dealt with forgeability of steels, 


methods of evaluating soaking pit 
heat capacity, and factors in heating 
and rolling affecting slab surface 
quality of steel 


mittees to the members—2888 
of them—the biggest bunch of 
orchids and a sincere thank 


you. The first paper 
; e firs é prepared by C. T 
General Committee, Anderson, V. V. Donaldson, R. W 
Annual Meeting 1955 Kimball, and F. R. Cattoir, described 
Chicago, HH. the limit of hot forgeability of high 


purity Fe-C alloys containing vari- 
ous amounts of Mn and S. For alloys 


specially designed truck. Comments containing above 0.03 pct S and 0.06 
by D. L. McBride, H. B. Emerick, pet Mn the amount of manganes« 
and others in the audience brought needed to insure forgeability may be 
out a number of interesting points considered a linear function of the 
on the metallurgical aspects of the sulphur present. This limit was not 
operation affected by variation in carbon o1 
A review of the results obtained aluminum content 

on the first year of operation of the L. G. Eckholm and E. L. Robinson 
international low shaft furnace at presented a method for comparing 
Liege, Belgium, was presented. Clar- the heat capacity of soaking pits 
ence Sims presented the paper for based largely on physical variables 
Pierre Coheur, the author. Results of dictated by mill operating conditions 
the work indicate that the low shaft In this paper, a detailed method of 
furnace can produce Thomas low evaluating the characteristic heating 
silicon iron from raw material which time of a pit as a function of ingot 
is normally unfit for the conven- ize, track time, hearth area, and 
tional blast furnace. It was found that ingot cooling rate was presented 


BLAST FURNACE 
Copper CASTINGS 


SMEETH-HARWOOD COMPANY 


8524 Vincennes Ave., Chicogo 20, iil. 
in Conade—The William Kennerly & Sons, Owen Sound, 


Fernace Copper Castings —alse Bross and Bronze Mill 
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uidition to the research and 


| by North Amer 


The 


ontrol instruments develope 


most recent 


ican Philips Company, is the Autrometer— an 


itomatic multi-element indexing spectrometer 


for process < yntrol industries It will provide 


process industries with an accurate device 


capabie 


of determing the presence of as many 

as twelve elements in a sample material, and 

may be set for any element from a range ol 


over seventy-one elements in the periodic table 


The Autrometer is indispensable in the pre- 
cision control of quality. One important advan- 
tage of the new instrument is that it will 
provide accurate analysis of products in any 


critical stage during the course of manufacture. 


¥ 
X-ray/instrumentation for 
INDUSTRIAL PROCESSING CONTROL 


These include: incoming raw materials; con- 
stituents in various stages of combination; also 
the finished product. As such, the Autrometer 
gives rapid indication of the necessity for the 
addition or removal of elements to guarantee 
uniformity of mixes, batches or the degree of 
purity of any of the components. Thus, fullest 
maintenance of product standards and product 
specifications can be fully controlled to assure 
the industrialist predeterminable, repetitive 


function and performance of the end product. 


Facility of use, speed of operation and rapidity 
of analysis inherent in the Autrometer, brings 
to industry the first rapid-production automatic 


processing analyzer. 


\ | 
Norelco monet) JL na 


Serving Science 


and Industry 


PHILIPS 


COMPANY, INC. 


750 South Fulton Avenwe, Mount Vernon, N.Y. 


Canada Rogers Majestic Electronics Led. 11-19 Rood, Leaside, 17. Ontarte 
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John E. Timberlake, vice president, 
sales, Jones & Laughlin Steel Corp., 
was elected a member of the board 
of directors. He succeeds Adam J. 
Hazlett who has retired 


Bruce L. Simpson, president of Na- 
tional Engineering Co., Chicago, was 
nominated as president of the 
American Foundrymen’s Society for 
1955-56. Frank W. Shipley, foundry 
manager of Caterpillar Tractor Co., 
Peoria, Ill, was nominated for vice 
president 


Edwin S. Tankins is with the metal- 
lurgical engineering section of the 
Westinghouse Electric Corp., steam 
div., Philadelphia, Pa 

Paul L. Richards is manager of prep- 
aration, coal div., U. S. Steel Corp., 
Pittsburgh, Pa. Mr. Richards had 
been superintendent of preparation 
and coal quality at Gary, W. Va 
Frank R. Hunter, International Min 
erals & Chemical Corp., has been 
transferred from the central re- 
search laboratory at Skokie, IIL, to 
the general offices, Chicago, Il 


E. J. Mooney has joined the Wauke- 
sha Foundries, Waukesha, Wis., as 
melting supervisor. He had been 
manager, electric melting div., In- 
gersoll products, Borg Warner Corp., 
Chicago, I] 


Walter C. Bennett, who has been 
president of Phelps Dodge Refining 
Corp., since 1935 was elected chair- 
man of the board of Directors. Carle- 
ton S. Harloff, executive vice presi- 
dent was elected president of the 
corporation 


Edward B. Story has retired as chief 
metallurgist of the A. M. Byers Co 
Mr. Story had been with the firm for 
38 years and will be retained as a 
consultant. E. P. Best has been 
named chief metallurgist at the Am 
bridge plant. E. K. Foss succeeds Mr 
Best as assistant chief metallurgist 


8. STORY 


W. R. McLain, U. S. Steel Corp., 
South Works, Chicago, has been 
named superintendent of No. 4 open 
hearth. He had been superintendent 
of No. 3 open hearth and bessemer 


Richard L. Hill, Air Reduction Sales 
Co., New York, has been transferred 
to the Pittsburgh, Pa., office 


Ernest G. Kendall is now an Inter 
national Nickel Co. of Canada fel- 
low in the graduate school of physi 
cal metallurgy at the University of 
Kentucky, Lexington, Ky. Mr. Ken 
dall had been associated with the 
Titanium Metals Corp. of America, 
Henderson, Nev., as a research en 
gineer 


J. D. Rollins has been appointed vice 
president, engineering of the U. S 
Steel Corp. American Bridge Div 
Mr. Rollins joined U. S. Steel Corp 
in 1934 at the Pittsburgh office 


H. G. GRIM 


Howard G. Grim, general manager 
of operations, has been named vice 
president in charge of manufacturing 
and Irving E. Walton, purchasing 
agent, was named vice president in 
charge of purchases and traffic for 
the Heppenstall Co., Pittsburgh, Pa 
Mr. Grim is chairman elect of the 
National Open Hearth Steel Com 
mittee, Iron & Steel Div 


M. M. Hardin was elected a director 
of the Kennecott Copper Corp., New 
York, N. Y 


J. Gordon Seiter has been appointed 
manager of the newly established 
high vacuum div F. J Stokus 
Machine Co. Inc., Philadelphia 
G. Jewett Crites was named manager 
of the vacuum processing div 


W. Kenneth Davis was appointed 
director of reactor development, 
Atomic Energy Commission, Wash 
ington, D. C. Mr. Davis has been 
deputy director of the division since 
August 1954 


W. A. DEAN 


Walter A. Dean, chief metallurgist of 
Aluminum Co. of America’s Cleve 
land plant, has been named to co 
ordinate technological developments 
in titanium with Alcoa’s expanding 
titanium activities. Mr. Dean is a 
vice president of AIME 


Herbert M. Meyer, research metal 
lurgist for Armour Research Foun 
dation since 1951, has accepted a 
position with the Watertown Arsenal 
Laboratory, as chief of the metals 
research branch 


John Van Vessem has joined the op 
eration dept., Hooker Electrochemi 
cal Co., Niagara Falls, N. Y 


Robert A. Putney was appointed as 
sistant to the manager, National 
Lead Co., metal dept., New York 
N. Y 

William A. Damerel has been ap 
pointed vice president, and Fred 
Schulman was named assistant di 
rector of research, for the Mercast 
Corp., New York, N. Y 


Richard H. Koehler has been ap 
pointed director of advertising and 
publi ty for West ngnouse Air 
Brake Co., Pittsburgh, Pa He had 


been advertising and sales promotior 
manager at the LeRoi div., Milwau 
kee W isc 

William Foster was named genera! 
manager of Pittsburgh Gear Co 
Pittsburgh, Pa., a subsidiary of Brad 


Foote Gear Works, Inc Chicago 


D. G. Fraser ha oined the Anaconda 
American Bra Co. Ltd., Toronto 


Canada a a ales engineer M: 
Fraser had been assistant superin 
tendent precisior casting dept 


Deloro Smelting & Refining Co 
Deloro. Ont... Canada 


William P. Jones, Chemical Con 
struction Inter-Am Ltd Toronto 
Canada. is now located at the New 


York office 
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TOOL & DIE CASTING COMPANY 


‘+r =~ Q 
CAST! Zine Base 


Alaminum 


View above shows AJAX 
melting furnoces, with con- 
trol cobinets in bock- 
ground, 


The Furnace 
That Stina 


Itself... 


The sectiono! view be- 
low shows the twin- 
co stirring ection 
of the 100 kW, 60 
cycle AJAX Induction 
Furnoce. Heot induced 
in the secondary chon- 
nels velow is con- 
veyed throughout the 
melt by electro-mog- 
netic circulotion, as 
shown by the orrows. 


View showing AJAX-TAMA-WYATT 


20 kW, 60 cycle induction holding 


furnoce supplying meto!l of exoctly 


the right temperoture to die cast- 


ing mochines. 


Inherent stirring action of these fur- ination of oxides, reducing hard spot 
naces has proved most voluable to trouble in secondary machining to a 
ADVANCE TOOL & DIE CASTING negligible factor. Temperature of the 
CO., Milwaukee, Wisc. In full opero- melt is held ot 870°F. through on-off 
tion for 18 months, the most impor- control of the low power circuit. 
tant result of the use of these fur- Working conditions are made more 
naces is higher quality die cast comfortable becouse of low heat 
aluminum parts. The alloy is held in losses. The units take up very little 
uniform solution, resulting in elim- floor space. 


AJAX ENGINEERING CORP., TRENTON 7, N. J. 


MELTING FURNACE 


é 
é 
AJAX ELECTRO METALLURGICAL CORP. nnd ated Compares 
AJAX ELECTROTHERMIC CORP... ae 
AJAX ELECTRIC FURNACE CORP... Aa 
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PRODUCTS 
US ¢ IMPROVE STEEL MAKING 
FROM CHARGE TO FINISHED INGOT 


The United States Graphite Company has served the steel 
industry for a half century with products to improve steel 
making from the furnace to the finished ingot. Our engineer- 
ing service and laboratories are constantly working on new 
products to solve your steel production problems. The products 
listed here are a few of the most popular and widely used — 


why not investigate them — they can cut your costs. 


R E C A B (engineering bulletin £11) 
insures carbon specifications 

RECARB-X is ideal for off-carbon heats. A fifty pound bag 
per 100-tons of steel will raise carbon two points when added 
to the ladle. RECARB-X dissolves quietly, gives uniform, 


dependable carbon recovery at all carbon levels. There are 
grades of RECARB-X for the furnace charge. 


MEXICANe MOLD WASHES crcineering #155 
for better ingot surfaces 


For as little as 44c per ingot ton, you can insure quicker, easier 
mold stripping with MEXICAN Ingot Mold Washes. MEX 
and 90-B can be applied at any temperature and are easy to 
prepare and use. Where a high volatile “gas kick” is needed, 
VOLMEX or XF-81 will supply the answer. For an inert, non- 
carbonaceous mineral coating, XF-88 will do the job. 


M E X A T 0 po (engineering bulletin =5 
MEXATOP is a powder compound which spreads easily over 
molten ingot heads and casting risers. A +s” layer over the 


molten surface works effectively to prevent cavitation and 


insure sounder castings. 


Write for Engineering Bulletins describing these products. 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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